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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

v Exercise 1: Degree and Radian Measure
/
5'”“ _-LZO__:.?S_ -? X .—._-_l.zﬁﬂ‘ ::_ZE

—

25 _ X _ 250 _
I >_0_ ™~ 7 X‘THT)——- 36 b) 180 T 180 3
Y60 _ X _ HO0™ _ 23T 330 . X - 33077~__ //
C>7?0"'1F ? X =750 29 d) G 7 X /60 ¢
2.0 _ x5 x="T080)=-210° 2631 =X 3 x=263(0)
™~ 180 6 ) ™
= [50.7° |
DT L Xy x= 3180) = 165°  d)-09825 = X 5 x=-0-9625()
™ 180 A m 10 ~
= -50,.3°
3.m-5r = 7 4. 180° - 130° =50°

180 180 /8

\ ) 5. Third Anﬁle -2 (%) 7
Complement: T~ - 37~ = 777‘- 67 =7
2 7 4 1Y K

6. Convert 249° 4o radians’ 7 4
29 =Y =5 y= 2m 2+ 1 =1
/80 /i > /5 5 X

. = 27 :>x-/5or75 Ix +15 =15x
X 15 2 5 = 13x
x = %3

8. &) Quadrant IZ 3 3% <6 <21 or (3%./

5) Quadrant L 3 T £ 0 47 or [Ty, )
(Note : ¢c05 © =0 i5 included in /'/76 solvtion)

¢) Quadrant I and T 3 0<6< T U 7<@<3’f
or (0, /2)(.)(77" 2)

Ad) Quadrant IL and I 3 T2 £ 0 % 37%_ or L 2/3%J
(Note: cose =0 is incloded rn 7he solvion)




Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 1: Degree and Radian Measure (continued)

9.0) II[, v b)IL 9. ) 1, 1IL b) 1L

I ©=49° = BT radians  12.d=16-9 > r=82

180
r= 249 inches | S=0r
12.3= 60 (8.2)
S=0r 0 =/2.3 =15
5=(%)(29> =321 8.2
5 15 =X 3x=/5080) =85.9°
T 180 /

3. 6V12+2v27 /4. X=2 gives 3°=5°=/
=¢(2/3)+2(3V/3) No other answers are possible since,
=/2v3 * 63 a part from /, the powers of 3 and
= /83 the powers of 5 are distinet.

5 x Bt =x o) (4324 2= 20 b 6 - x-] =4
X2+bx+9+2 =20 X2
XZ+ox-7= 0 12-(x*-x) =8x

X="62v3¢ -40)E7) O=x2¢7%x-/2

7. Y=mx+b 2 X =-72v/47-47) (12)
9:2/3”17_2 x=-62Y72 =-624v2 2
Let y =0 $0=3%+12 2 2 =-7%97
~12=%3 % X=-3% 32 . 2
-36=2x
18- =X 18. @) X (x2+2x-3) =x(x+3) (x-D
< the x-in+e(cep+ is =8 b)x:()) x:-3) X=]
7. H:é“" > G-x=Vox?x 20. ax+b =cx+d
Y=r2x%+ X ax —Cx=d-b
12-2%= X =+ 2x xa-c)=d-b
O=x2%2+9%x-/2 X=d-b
0=(x+6(x-2) a-c

X=-GC or x=2
\ The poits are €6,12) and (2,4)
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Exercise 2: The Unit Circle

| @ o I b AVANNNG) ‘ m

2.0, //’\\lso" b) /l'\ 330° ¢) 8‘/0";1@ 120°
AT R <

0 150°
- 200
d)
3. ) b 1251 = 3ip+
7 6 q 7
- .
"Zo‘!' . - Cﬂ7ld’f minal mjle 757-15-
1 b = 7+ 2
I R HL =77+ LT
P % ) 3 3
-3 " eoterm; nal anj/e 27
6 3

oI, I I oI 47
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Exercise 2: The Unit Circle (continued)
5. @ YA I N R
8 g o 5
b/ |
xoe F=l9x=3
k ’/ 6 10 5

62+8%=rt 3,200 L PO = (%, Ys)
(-4,40)

) SR R N 7

wl| /K0 w79y,
y

A x /’ i

D)+ ™=
=41

\
~| <
NS
NS

" P(e) =(- 9/7/ ) l/%/)

! --3 - -340

) f Y.t syg=23 =
K \ -2 4 ¥io 10
-4

= / éx:—-/ ;"’1//-0—-

X
4 Do Vi 0

(-4,-12)
(D +(2)*=r?

3 = VgD or 4YI0 /
d) P(&)ls on +the unit \

circle 2 P)=(o,-1 \j
)

| p(o
*(0-3)




Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 2: The Unit Circle (continued)

6. X%py?z|
(%5)“52:1
L=~ %9
J /69

=1n
J 13

since the Paiﬂ# Is i Quad 7

= -2
375

8 tand = s5ing
(o506

fan @ = -V

0= é? radians = ¢0°

(2. Students covld explaio .

7. X -I- Z -

)f 2+ (/7> =1
*/ %% 99

= 225

299

Y=+ 15

/7

Since the Pain—/ ’s 1n Quad y/A

CoS @ = ;_/5
/7

y + 2=z - F ua-a‘mry of unit Grcle

(F) (Zr) 5t o

=25 _ |
75
)ﬁ’s(ﬂ , Z'»’f) i5 on the unit
‘ 5 5 circle

Il. since s=@r and A= 77r2
A=mng?
@2
©=30% or U radians
A=T(7.6)% - ¢t/ Fem? (area of)

W eircle
The slice wovld be //2#; [30/340‘,]%3 the

. Area of the slice =¢é). "66/.5 _ pre.

e division of the unit circle . values of each %—Ua.a/faf)ﬁt/
. haw -/-aa/efc’rmmé /f f@m{:’r aPme,mcd—e a.nd/o,- C'Xacf

+than one revolutiop

values.
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Exercise 2: The Unit Circle (continued)

13. Solution /[ : Us;/)3 Law of s/nes

4 5in A = 5in39 5 sin A= Isin 37 - 079557
7 3 3
BT T O 4= 49.2/% o 131797
A, A,
LC=/80-34-48.2) L0 =180 =39 -131.799 <14.21°
=77-79 k4 __3
c 3 S5inty.2/ Sinn 349

Sin 91.77  Sin3d
¢ =3sin77.77 = 5.315 C =3sinl412] - 7-317
Sin 34 “sin 3

salotion 2. Using Law of cos/nes
3229252 20D aus 39° > O =X °-66323x+7
By *he Quadratic Formula & X =6:6323 % /(¢ 6323)* 25
' 2
X=25.3/5 or /.3/7

9. VX%4+7 = 4 15. 2(k+2)+3 =k+ 2k+3
X247 = /¢ 2k+7 =3Kk+3
Xz"7:0 4=,
(x -3)(x+3) =0
X=%or x=-3 7. Point 4. x=2 Py - £-3 -'-(Z/{S)
check: x=3 -‘7"1/3"_+7_: 16 =4
X=-3 337 =+lo =4 Pt Bixze5y=25=] B,

a)Area = ! (baset bascz>(hg£'7/—,7£)
/éﬂ=(y2+éx+7)+/0—7 2
§=Cx+3)%+] A= 103D =8
- overtex Ais(-3,10 2
0A =v3)2+ (D% = VI0 :
b) Perimeter = AB+ BC+CD+ DA
P= 1/(2-e)z+(5—:)?— +/+4 ¥+ 3
P=2vV5 +&
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Exercise 2: The Unit Circle (continued)

8. x 116 =(x2-4)(x2+4)
= (x=2) (x+2) (x2+4D

19. 12x2~25x +72 =g
(3%-9D(9x-3) =0
X = ‘7’/5 or X = 3/7

20- ﬁ=(/0(x2-7x D+2
= 0(x*-9y +(2N2)4 2-8w
8 /0X+(27) )+2 47&5‘

y=Iox-9 N~ 1
2/ 90
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Exercise 3: Special Angles and the Trigonometric Functions

. Valves read Lrom the 2. Valves read Lrom e yort
C’i'/'c/f,‘

unit circle.
DV b3 -] D2 b-13
2 Z 2

/ ) - By
d) I or 2 6) _"VZ’.-Z:__/ 7[).._71?_] a) "T_g :;/_ gr—ﬁ éﬂ;‘:_z-aﬂfz‘
2 Z L SE 7"
2

3.2 (1)0)(_{3_3—_) _ % b)éﬁ)(\/_)d D(r) - 17/:

=3+4/2 —31/21‘21/_—
Vo 6

sinTs =V . W DY LHS: sin Y% = Vo

l+easTs  |+Y, 3/2 RHi//cas% -4
m -} /z s -1[—

RHS: 1-cos™a _ I - % .
: Sin ™ “E/z "/—/2. 13 //z /

5. Lf tan ¢ = _1L_3sine==1 ana/(’05<9—'+1/_ both pos:/wc otj
'}/BT YA "7 \ both neja-hve

) In Quadrant I 2 8 =" b)In Qudrant TandIL 36="%

Y &) LHS:

&) In Quadrant IV 3 not poss ible (5in e is n@mh'vc and cos @ IS
} posi i Ve

b. A In Quadrant IT or IV b) In Quadrant I or IV

S>g =5m . 71 =T Unr
79 =5 A A
¢) In Quadrant IL Ad) In Quadrant IT
o = 497 o =2
3

3

10
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Exercise 3: Special Angles and the Trigonometric Functions (continued)

7. (ﬂ) (5 %) (;Zj') DYz b VZ
([ ewtey™ T
P2 ) =,
\/P(’T’T%(l’z——rz €) _1/73—_ ) 2
, B Sl‘n 5‘/”_._.9__
8. (1)x2. 8x-by =20 7, 7
Dx3: I +6y="3 . , §=2.92%
/7)(v =]7 X D Cos 54° = X
X =] x=2.//603 ;
4(0)-3y=10 - (%, 9)=0(-2) AC=4.23 206
'39' =6 @) Perimeter: 3.6+3 6+ 4.23206 % [}, S
y =-2

b) Area : 3(4.23206(2.91296)%¢.2om®

10. Quadrant I 3T YA 46 < 2n //._%,r_n :/B% 3 X-TZLI-(IHO> =§2.5°
or (_3_15, 2m) 7> 7

12 Raghv‘ Isosceles A2 90° 455 495¢ 3. 30 _
° = /2 45°= T/ 7/7\2~ 180

7] 7771/ 777’/ radions Since corresponding anqks
are cgual, the laes are paralle/.

?(")=(0,1)
. X2+92 =/ Since SIn0@>9 and /5-/\
x2+(23)t =] ws6<0 2RO is |
x*=/-Y5 fr) Quad IT .
x% =4 =-2v2/
x=22v2 +an9 Sine Y3 = | =12
KR

3 coso -2V ] o

-}X-Z—(50)’75

Plo? a/«)a.}/ s becomes

(0, 17

SoSine /| eose=0,
and fan @ is vndefined

11
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Exercise 3: Special Angles and the Trigonometric Functions (continued)
! _ |
6. (D- (%) =7
I7-A X o Let AB=X unifs 18. Y2x+3 = [+VX+]

3 12 3BE=7 units 2x+3 =1+ 2vVx+] +x+/

£ oo dan el =%k x| = 2Vx+]
) 1 41=2657° X242x4l= 9(x+1)
S ¢ Similacily £2= 26-57° X*-72x-3=0
L3 =90-2657 =43.43° (x-3)(x+1) =0
L9 =43 =463.43° X=3 or x =-1
S LAED =180°-63-93-63.93 =53.11  check:
or 53¢ x=3 Y233 =7 =3

[+9/3+] = /+v/7=3
x=-] V23 = VI =)
I+ v=I+1 =140 =
S X=3 or x=-/

17.(210>i5apoin7lor) Bx+dy=06 |
The perpendicular distance from (2, 9) to 3x+ g =1

'S
7 = /3@ +H)-1] .5
V32492 5

20. H(x) = 2X+| J !
X-9 |
X-interoept: H—in%c(ccpl: _______ T T 4! —————
24=0  FXx=0 \
0=2x+] Y=20)+! — ’ -

=/

|
|

1 1 ix
-4 0-4 :
0=2x+) ==l |
X=-1 vi 'l
2 |
|

12



Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 4: Solving Trigonometric Equations on a Specified Interval

). @) 2c0560=2 b)54an ©+7=0 C) 446 -7=5tno-4
coso = | fan 6 = ~Ys -/ =tan @
6 =0°,360°  ©=387°(relbed argl) 6 =135 315°
0=141-3%¢, 32]-3°

d) 2502 © *sin® =0

Sine (2sing +)=0 "0 =07 180° 210°,330°, 360°
S$in© =0 or 2sin® +/=¢
© =09, 180° 360° Sinc ="V,

O =2j0°, 330°

2.2sin%8 ~Sine =0 3.tan0+Y3 =0 4 2tano +2v3 =0
Sin® (2sine-1)=0 fang =-V3 2tane =-2v3
Sin® =0 or ZS/'I’)G"/:O ©® =%@Jir 7’&-/’)@ = ')/3—
Sing =% > 9=2r s7
© =0, T, 21 ©="%, 57, 373
5. 200s0+vY3 =0 6. Ycos20 =) 7. 2sing+V2 =0
20050 =-9/3 Y0526 =/ =0 2sine =-V2
€50 =-73, (2005 6-D(2cos 0 +)=0 Sine =7,
© =3, In 050 =% orws© = o =57
© =2l 4y, 7
-3
8. 2cos%0-5c030-3=0 7.(2)(2)(D = =
(2 cos @ +/)(coso 3)=0
20056 +/=0ar cO50-3=0 (- LHS. Z(f) _ :73_ /=l

Cos@ ="Vo Cso0=3

=2nr 4 lvdio RHS: /43 -3 _ 1/ _
S) _371)?77: no solvtion ( ) ()__17,_ ,/—‘Z
| IZ.XZJA];Z:) 9:1‘19_—
I.6=191r )P w22 050 <0 and
3 Yo% /S Csin@="VT  dane >0

1 e T p@inIL

13
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Solutions to Cumulative Exercises

Exercise 4: Solving Trigonometric Equations on a Specified Interval (continued)

13 . Method 1 . Students covld
recognize that 27m is an odd
multiple of - thus fa.//ir)j on
the ctoadran'fal a.n916 of 1.
Thecefore 1+ is not locoted in
aguadrant and its  coordlinates
ace (-1,0.
Method 2 Students Covld
determine the number 0 £
revolutions the anjle wraps
by dividing 27n by 27 13%
revolyFions “wovld +ake you o
the (b-dadranl—al angle of 1.
see final answer Lrm method 2.

14. @) and (€) are rncorreed because
the inkrval includes the angle
7’7‘/) which /S where o5 S =SNG

(b) i incorrect becavse in hé€

inderval Va<© =5 $in® Pcose

@) is incorceet becavse that

inferva/ jnclvdes cos o > SN,
W56 =Sin® and sin® > Cos @,
@) rs correct since all angles
in 'H’Ii.) ,‘r,-krva/ /)Q,V(f aQ
3reader cosine valve than sint.

z (’5/ 5‘“19
e

2 ('e/&)

15 . (-6)24'(“8 Z:('?'.;) r=l0 a 5
/ \ % 2534 TE WO N o 5 é) |
AR X =2 s x=23 0%
%r 5 | “ 10 5 By conqreent &S, PO +72)
e PO =(%5,-15)  =(¥5-%5) P(o-1D=(3.,4)
and cos © =-3/s a) cos (c9+77/z)=‘//5

17. (DD =-1

19. The parabola opens vp S0 a> O

There are no x - infercepts so
bz-4acl0o .. B

20-The slope from 1, Dto 0,2) 15
2-1 -
ot =1

b cos (e 7 =5

19. £(x)=3(x%+2x+])-5-3
CCx>=3(x+1)?-8
v(-/,-8)
Domain - gx £ 7?}

Rarmge : 2yly > -83 efi1?)

.. Ling AB has eguodion y:X+2

:>x2:x+2
x2-x-2=0
(x-D(x+1) =0
x=2o0r X=-|

y=x*

Solve.
© Zy:MZ

‘, B is 'H‘e PO.Q‘]L (Z,7>

14
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Exercise 5: General Solution of Trigonometric Equations

4I- sing = /2 2.a) (05 30 =%

9= -related angle 39=T/3 -rc/m’ta/anﬁle
9=_g+2kﬂ“’_.%7“+2(ﬂ) 39:17751-2/(77‘) %’1»2/(’11‘

where K is an in%eger. 0:7E+ Z-?T; % + —%kﬂ Qhe"ek IS an /'nlgc(.
2. b)Sif)(_Q):ﬁ 3. tan =0  Q=kp where K is an

o Z Z /'r)kgcr

-
73 Pk Boke 4osinto =Yy
Sing =12,

SE _231% k-, —L%ﬂ’r 1K 6 =W -relakd angle
0=y +2kn) 5, + 2k W + 2k Btk

where Kis an im’eﬁer. where K is an integec.
5. (1+3in©)(I-cos©)=0 0. Zsec o +94=0
SiN@ =~/ or cos© =/ Sece® =-2
0=3Vy + 2k ©=0+2kp cosQ =-V2
0= 35 +2kit AUm where 0 =3 -relatedd angle
Kis an irH-eSe(‘. © =3 4 Zkn 4= + 2k
where Kis an infeger,
7.49¢s¢0+6 =14 §-(sine-1( 2 sece+/)=0
4esecQ =8 sin@=| Se¢® = -Y,
cs¢ = 2 =T +2kn Cso=-2
SiNQ = ‘/2 no solvtion
0= -rclakdaqj/e L9 =T 4 2k, where Kis an
O = Vo + 2k | 5T, +2km, infeger.

where Kis an intger, 9 Y526 -3=0

Ysin?e =3
5.‘n<9:1~/?7

G:‘n/g ! 21]73 .L"ﬂ\/su Sn/.s
W, 2y - Hlys - 9Tk

15
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Solutions to Cumulative Exercises

Exercise 5: General Solution of Trigonometric Equations (continued)

10. -2 £ 0_4277'} ll.cos@ +Co5%6 +sin%6 =0
5fan @ +5=0 Cos 9 +/=0
S5+an 6= -5 Cos @=-/

+on 6 =~1 Q=
o=3 %, "%
13. f(x) =x2+3x -/

i2. 2s5in*@ +sin@-1=0 £0x) = (XZ’LS’“L(Z))”/_ 72
(25in0- 1)(sin8 +])=0 0 =(x+%2)* 13/
Sin @ -"/2 or sin@ ="/ l
0 =T, 57174 © =37, ~"I?an3r3: ; f
:7?/ ..}30{4-00
Vo, W, 37> 8)7/}/3- 777} K )<_3/z,\,,§j

14 80¢cm =0.8m=d

o r=08=049M /5.
Z x2+272_-_-252
S=0r ghem 3 )(:7

O = 325 radjans :

revalutions : 3717_7?_: 5173 rev.

) let 0 be the center of the circle ad let AB be
ore side of the pentagon -
The measvre of £ AOB = ¥%s (360)=72°
Draw a | tv AB then MB=2 ard LMIB =36°
. o _. 2 A .
5in36°= 2 3r=5 5 =3.40

b The arex of A 4o = 3(3.90)% sin 72 = 5506 v2
- The area of the Pen-/'ugyr) /s 505 506) 27.53¢p2

17. A= 5000(1.06)°=%¢c%-/13 18 .The line ;s 2x-3 +/8=
d=02CR-33D+8/ -7
VIrg Vi3

-3
l;

7 /13
iz

16
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Solutions to Cumulative Exercises

Exercise 5: General Solution of Trigonometric Equations (continued)

19. ax+¢ =pCx-c)
ax+4+C =bx-be
ax ~by =-bc-¢
X (a-b)=-hc-C
X= -he-C
a-b

20')(4-(/:7 check: 3+4 =7/
2x-y-2z =12 3+5 =8 v
3x-27 =19 203)-4 -2¢-5) =712 v

Q) x-2 -2X+2z =-16

x=3

3+y=17

17
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Exercise 6: Graphing Circular Functions

oo [ 3% | -%-% | o™ |% | ?T |2 |5 | *D
cino |7 | -1 | Wz |0 Azl |~z o 742 | -

Note: Wz = 0-7

3 o "W [-Tlo [ ™ [ n [T | 7% |
poso |z | 0 [ Wl sl o 145 |- |zl o

,S’
—N . /\'7W/Z”79

y.2) 1 ber  oOixer} 0037/-/@3 13 &% +br where #EL

5.They are identical in amplitvde, period ,domarn,and range .
The “curves wovid coingide if the cos.ne eorvé wovld v ergo
@ horizontal shift of W2 ynits + the r‘;ﬁ/ﬂ".

ol x 73| T |
fanx | | undef.

Dy | % 2T |7 %] %% T
| o\ -l g || londefl -]

AY |
| |

' | 1
1

'
-~

B

/ ;fzr sz\zr 7 X
! |
Vo |

y;
A

N

N

_-—_—f'-_;—

\

|
|
|
|
|
i
)
!
)

18
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 6: Graphing Circular Functions (continued)

7. @ undefined ) T &) All valves except odd /r?;’ejm/ multiples
of 7r/2,af(2/<+l)—g where KETL .

AR £ k3 © kn, where Kel
8. x =(2k+1) ;5 where KET

7.0 Con, W) o(%, %) (%, 2m)
b) (-2 ,-7) v (o,m)

0. sin%e +$ino-4=0 . 04 x22m  Graph y=8inx

sin@ = =12v1-(-16) S’/r)x:'Vf/Z J:ﬁ/z
2
Sin@ =/-5¢1552813 < ’?(WDU% 4@/27
or yi N \ 7 \
5inQ =-2.5615528/3 | ) ”
.. No solution X = 1?3 )2“73 7 \9

12. Ro Ujh skedch from Calevlotor 13. Sec9=y7 3C56 =2
y =05in%9 +5inc -2 Z V7

l ﬂ ﬂ ' $inlo +eoos260 =/
I Calcvlate zerses

w Sin29 +(%47)%=/
\1J sn2%g + Yy =

0=0.89,2 296 sin20 =%y

Sine =f/57;

since & /s mlZ sine =-V3
V7

14. Radians: L0506 =-VT = /20
2T + 2490 7 = Jnt 40 = on 33
180 3 3

I5. © =180°+2].7° = 20/.7° 16 - P(B)—'P(%C); z*"‘zg‘
© =360° +20/.7¢ = 561-7° |

19



Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 6: Graphing Circular Functions (continued)

Winni
gt

puee ¥ X
x2 =20 2+17%- 0 (a0 (7)cas Jo°
X% =92/.573L975
X = 30.36 Km

17. sin 30":% cos 30°= g
5:18(72_) X=15(:§3:>
y=7

X=9v3

20. a) (3) = 2(3) ~ ¢

3-2
fl£3) = £06)= 26> = 12 = 3

6-2 4

b £60) = 2
F@a»=¢é§9

2x 4x
= 2 6(7) = %2 = l{i =X
=, 2%-2x+9 9
X-2 X-2

18. Sol Vtion one:
3m+b =18
2m+b =24

m =%
L8 +b =18
b=36
S AC) =-6x+36
Solvtion +wo.
he line passes 7%/0%7/7
(3,18) and (2, 24)
M=24-18 - -¢

2-3
Y =-6x+b
8= -18+b
36 = b
L Fx) =6 x + 36

20
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 7: Translations

[ &)

9

A

O

> X

21




Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 7: Translations (continued)

7. y:3r5if)x y:sff)(x-%>+2
;?Mjc.?zfjf‘/} Range:l)¢y £ 33
Period : 210 Peciod : 20
Amphtude : | Armplihude =/
-4

7. a) 10()():3()()*‘/

b 9060 = £6)-4

Il. fan @ :76~
tan 29 +) = sec ’o

?2%7:- (%)% +] = sec?e
| 2_3/7: %-ﬁ/ -’—"JEC' 20
/
F5 = sec?p
v7
sec & ::l‘_@
12. Domain - {x£R3 /
KCU')@C,' 23‘0 fj 523 Since ¢ I3 in T, sec @ =
=155
7

22



Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

~—  Exercise 7: Translations (continued)

/

13. An inscribed anjlc ;5 half the measyre oF 1% /'n%cree,o Fed are;
therefore , £ PAC = €4

Usmj r|SH+A /4Pl3 tan 92 PB//)B '/553
Tn r:aH' A PoB, 5.0(9 ﬂg_ =
Tn mﬂm A POB, cuse = _6 aB S lteos o = /+IB FAB

- tan Sy = SO%‘CK/SG)

H. sin 6 =7 sing = =7 /5.
(sin ©-0) (sing -/> =0
Sin%?9 - Sine =0

9" cos @ =7 @56 = _}
(cos o +)) (cos©-0)
Cos %8 t+cos® = O

6. LF the x-intereepts are ~2,3,9 thea #e Ponction
covld be L0x) =a (x+2)7 (x-3)M (x-9D"

) 1)) 115N

N
\\‘—’/’

The dabove graphs show 3 ways that the funchion covld have
2 y -interecpt of §. There are stil/ more pessibilities,

1) IE £ =ax+D(x-3) (%-49) then 8 =a (2(-3) -4

TazV3
H) If Q(x):a(wz) Z(X"3)2(X‘ v), 2 7%6:7 g :Q(Z)zf‘é’)z D=
Sa =Y
i) T4 40 =al D) (x-D(x-9) then & =a (2) A3)C9D
Fa=

23




Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 7: Translations (continued)

17. m
(s,@@ 0,12

S X285 and % =)
8. £(5) =£(3+ B4 =F(3) =12

9.a)m=8:2 b=0 bm=do-8_..2

i 8 7
'.3:2){ j_gz—Z(X’D
y—g..—vavé’
Y= -2X + 16

20. £(x0 =(x+2)%2- 3
y =(X+2+2)%-3+4
y=x+y)24)

=X*+Gx + 16+
y =x248x +17

24

-
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 8: Horizontal and Vertical Stretches

’ N
\ /

......

Tz

Amplitude : |

b>

....................

PO PR A RN A S SO 3 SN VR SO R

.......................

e

Yy|-3% y£33 Recicd ‘2120

lqpyp(ifuq(e 3

O Ay

....................

,,,,,,,,,

b
P::?aa( s Amplitude: |

fange: 23]:/; B 33
Period ! 23 ﬂmp/i/l/éle 2/

25



Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 8: Horizontal and Vertical Stretches (continued)

S 7T I ; : 4 IR
$ ol N D RREE
= ] - R
= 13 X 9 58 5% ETY e 15 -ox-‘ y 051 TS% 1
\:\ : \U :
b3 RS JR DU S0 NS SO A S A I Dt e R B ST ST HRS s

)

6. Worizontnl stretch Lj a factor o

5. Vectica) stretch bj o actor
of 3.

i 5
..........
VU

7. Horizonta] stredel bﬂ a

co.c-l'o( of 3
H H H H N A H S"E__
fore ]
3 -‘n // 2 nn 2 -&._.-—’6/,
A i

9. @ Fx) =025 0. sin%1g°+ s *15° =_1 L =
(x> = £ (40 - 052 y0° FCE)T -3

. (510 9-1) (sin @ ‘}z): 17
6102@— % sin G.,L}Z =0 ov (6056" 0>[C059-E> :0
2 sin26 - 3sine +] =0 00526-’;_5 cosg = 0

2c05%6-43 cos © =0

26



Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 8: Horizontal and Vertical Stretches (continued)

12. sin 2@ + cos % + 20050 =0 3.

I+ 2¢cos =0
2c058 = -/
CI56=-4

=L+ 2K7 Y+ 2k
5 3

where KET

R T ok L TS (A RS NSRS P SO SO S

Domain = E’X ,x Z - 33
Range ‘-'Zjb.{-—//-é5 ana/ﬂ_?-&-j’g

Note : valves for- ranqe are

aPProximate.

6. since the central angle of 4
Loll airele measvres Zi- md/éws)

& =
of the circle s A=7mr2

Ty =T, and .. the area

9. IF X=3 9)("'7‘7;(7% =g
9+ 2] +k=0
K=-30
D A= //(ﬂnsz b 091
20. = 1577*
A= 7173 (Trz>

1) Asﬁ (ﬂﬁ) =
I

M’? »

K

./4/ A /?éumfs
X

=

= z(x)(/5/<>:'/2é

% %= 17¢

K2=47

K=2x7
since Krg, k=7

27




Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 9: Symmetry, Reflections, and Inverses

4 ay fD=3x*
£ = 3-0%
=3x%=£60
Leven

4B FGO = -9x %+ 3x &) fD =eus x
CXD==-9CXD2+3)  $EXD=Cos (XD
==Yx2-3x# £ =05 (0-X)

7 ‘F(X =0SO@5 X +5in0 SiNx
" neither =D cos X +0)sirn x
=C95 X 2 £0O
: ., even
A L6 =-5in %
£ ==5inC-xD O ) =13x] DEGO =7
=-5in (0-X) f-x2 =13¢-x] CEO=7 = £60
- =~Lsino sos x-tesosinx] =13x| =£60) . even
= ~[@Dcosx -(Dsinx] .even
= sinx =- 60
. oold
h. & i)j:x2 D) X=32 1ir) x7-+y2;/ I'V>X7‘+x‘/:j
rephee  x with Cx)
§= 0" 0=y? 0%y * =) ENHEDT 2y
\j:)ﬂ -X:gz Xz+jz:, X7’+X‘/:3
.. 5\;mme+n‘c oot 5ymmg4r-;c L Symmelrie . symmetric
ty a- axid to j-—a,x.':s o y-'a.xia 1o Yy —axis

28



Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

™~ Exercise 9: Symmetry, Reflections, and Inverses (continued)

5.b) Replace (p with (3)1{: there 15 no chcwje inx, then fe
3fa4>h is symmehie wH'h r‘csP@c‘l‘ 75-{/73 X-axis.

6. QD N K|

d A
AN \ A

NIV, BAV,

v Al

. not :Symmdric o elther ayis .. Symmetric with respect to y-als

n~

7. 4> Replace y with -y - by Replace x with -x:
-y =2x +4 y=20-0+4
Y ==2x-9 y=-2+4
g £GD =% +2
) y 12 o
s Switch by : A
x=Vg+2 B
2215
(X*ZDQ:

S ATGO =D x20

R

72 -

29



Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 9: Symmetry, Reflections, and Inverses (continued)

/I Sec6 -2 /2. &) [
oSO ==Yy :
© = 1-09719755/ - related aﬁ/@
& =2.07 +2km | 417 + 2 ki, where
Kis an in%e(?er-.

b

Gl e e

)

/4. o520 + 5?0 +3sine =3
I+ 3sine =3
3sine =2
5116 =%/

G =0.7297 + ki 2. 97 + 2k T~
) J
where k€T

I5.d=]0-200)+15]
Y/)2+22
= )5 -5/ =395
163 5

6. dﬁ%n ";_@ +005% = | $in26 =2sine cose
(B)*+oss 6= = 2(9)(AF) = 297
ws?c=/-2 RE I/

] gl =41
cis 2o :alf gJ

€05 g =2 413, 05 20 = ws%e -sin
73 - Z 2
Since g4 @< %1005&%3 '(@ ’(:7@)

TP =165, 1% = 73-8 =65
&l gl gl &l

o
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

.
N
| \

Exercise 9: Symmetry, Reflections, and Inverses (continued)

-4 ------

Fov b -iod

This 15 a semi-parabola ,

19. 3 :—(X"‘l>()("3> or y: ~2(X"D(X’3>
} ,q-ny parabola of the form 3::46( -D(x-3)

where d /5 an Y neja,ﬁvc rea! nomber,

20. y = a(x-Dx-3) ard passes #‘ifough (2, /6D
16 =a(2-1(2-3)
16 =a.(r>(-1)
=16 =

y =- /& (X-/)(x—_g)
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 10: Graphing Reciprocals

a2
IIRTAY HIE

I.a,) ‘jjjg

Liad : H x
3 :0 -4 -2 t jo 2 4

: ’ DR RR IRt S i ad ke A S R I i i et e o
Lobodeoteobodaz2lod ool +

Domain:Zx | x #23 Domain : fxlx ;éaj
Qanﬂc:éjly 403 Range Zj/j #-23
zecdes | none zeroes ' Y,

--3.

7

Dorrrwxm .':Z*.x 'X :-‘r‘ -3}
Rangc-’fjlﬁ #-43 Raf’ﬂe:{‘”,“/’]u(aloo)

zerocs : ~Yy \ Zeroes © none

Dormain  Ex £ &3
RMB5239,‘%/£jLﬂ} Rcmge:@[y-;_fyjjlyé/?m/sj

Zeroes  none zerves 1 KM K&’In%gﬁars

N

5o [T 6. [T

et dbn b b NALo Ly L

-

e

Domain 3{( £ Renls [{( 4 }ﬁ?, n Emt.3
Rarﬂe.‘é'y,y:’:*/ ory2 //}lﬁk&dj}

Zeroes - Nnone
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

f“\) Exercise 10: Graphing Reciprocals (continued)

7. dan26 t+ ¥sine =sec%o -2 8 cose>0 2 LorlY
s€e?® =/ +4sine =sec @ -2 ta¥e 0 2 IT or 77
Ysing = - .. Quadrant IV
Sine = - %
G isin .ZZZ-,_LT

8 =0 2527 -related angle
& =3.3943 + 2k | ¢-0305 + 2k,

where KET
7 5in%9 + Cos % =) 10. Verdieal as ymplotes S the
(é) 1 Cos %6 = / eﬁuan‘/a/) /5 010 the form X=k
coste =/~ The a.5ij+v+c5 are GL‘I'X"”\)
60526*3/1/ x=30 x="Tp, x="30
cos o = V3,
Sinte 6 is in Quad T, (JDD lﬂ“‘Cj(o..l multiples 0oF T
g €056 ="Y3 and .. Secd==) e 35 anss Wer
/ . 2 vg—‘
> LiSYT
n
l.ad 2 =2 bB57=x -85 - %  \d) =21 = X
R g0 ™ 80 7/\ G
x = 270° X=102607° |\ X =-15309° =-3760°
" 5Tx 180 = 395,94 |95 x@:-wmv 229 x 180 =-3°
™ m o
12. 2fan o - Y cosB=4 @
tand + 2 cos g =-] @
@x2 2tan +‘/Cas,8:—2 2 tan 0(+760518——2
@ . 2 tanx ~YcosB =% 24an o -Heosp =4
(dd) H fam o = 2 (ubhoch) G os B - - &
farn « =) ¢os B ;_3/‘/

X = 0963¢ or 3605 reflargk . B =0-7227
B=2417 or 3854
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 10: Graphing Reciprocals (continued)
)LS - L> P

M o= 1 wed | xR
X%-4

!
|
!
!
I
|
|

|

l

I
)
|
l

15. &Iu-:liar) One:

b Gonstrvct a riah+
“‘ triangle with hypotepuse
*band one /e of bfﬁ e

[{3'}' o be the ang/c appas;ﬂ’ A .

By P\,“ngﬁorus 'H’)aoi-her ’Cq is Vsz,a,l
- fan®=
Sohibion Towo: ==

5-09—%—

CI3 6 =V/-s5in%e =YI1-2%},,

900 =K 2 horizontal line.
A No solvtion implies the
line is betweer #he X-ays
and +he vertey of He parabol

- X ik 20

b One solvtiorn implics
the vertex of the parabola

b2-g% - W VK = -I/"
bz L
fan o =sine __ b _ 4, 0 More than one solvtyors

cose WAy NI

gccors every where else

R ’/q or K20

.

I7. The e%uau‘far) 75 of the Lorm y:a.(x+/)(x—7)_ Since 7t passes

Jr’nrouah (3,-¢) 6 =a (3+1)(3-7)
~b =24 (-4
-6 =-/ba
=3z
y= 3/3(,#/) x-7)= %xz'%/x - %,
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

“\ Exercise 10: Graphing Reciprocals (continued)

8. 5in & +2snécose =0
sin9f/+26’059):0
5iIN@ =7 or cos g —’—"/%_

6 =g

>
N
2
Q
"
|

a%=bp%10%-2be crs A
a®=1224 /9 % 2012D(0) ars 45
42=z¢¢—2%4429

2

A
10 8 a’® = 249-120vZ
A =V249 - 12047 or 2 V&) -3072
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 11: Graphing Absolute Values

Domain -'Zx'El?j
Range : Zyy 203

Ze(oes . '/2_

Domein : 3X £R3
R‘_Vljc.' Zyly _?03

Zérees 1 3

Domain ; 3% € E3
ijc ; 23 I9 203

Zeroes s -2

Domain : 2 % |x # 35
Ranae: gyb 03 Zero€s: None

Domain : x E R
Range ifjljzaj

Zero€s i -|

Do.n;m;ir) ." éxéf} |
Raﬂgc.' (Iy/j/_*!o}

Zeroes - 2

Domain : {xE /?3
Rﬂfﬁe ; Zj[/u <33

zeroes: -3 -2
z 2

.........

...............
......

Vo
......

......

bbb period 2 iT

................

Domain:¢x ER} Rarge 2y lo2y 413
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

ﬂ\‘;\_ Exercise 11: Graphing Absolute Values (continued)

Domain : Zxé’/?j
Range : 2y9[-3%y 20}
Pe(ood ™

Zerogs - o Zero€s / *1/

Zeroés - -2

. Qangc : Zjl°5 zy <3
Peciod : 4
) Amplitvde @ 3

2. a)' ]

Domain ; le 4.4)(4/} : Dammn ZXI -2£ X"-3/}
Range - 23, -2£ 9‘2} Range: Zj, 2£Yy£23

) o

Dormain : 7x]-4 £x <33 Domain:dx )-% ¢y 233
Range:2y)-1£Y % 33 Rarge :3yl-22 y< 23
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 11: Graphing Absolute Values (continued)

13. 45in 29 - 8coso =~/
4(1-co520) -8pos o=-]
Y-4eos % -8cose =-1

~1e05% - Feose =-5

cos 20 + Gcose -5=0

(2 cose + 5)(2cos e -1) =0

2 cos@ +5 =0 or 2c050-)=0

56 ="% wse =Y
no solvtion o="7 5y,
15.£PAB = Y7 | .~ fan % =

/4. There are many graphs that
covld have +hat rang e
Three examples are:
fx)=x%+5 LA parabola  wif)
vertex (g, +5>j
p(X>=/X-3 I+5 L An absolvte value
function with
Minimum at (3,+5) ]
'F(X):% 15) [/) Squvare root 76)/)0/1?;:7
that starts m‘( I fbj
PB/MB ’ ]

) Z+@Ry2=1, . (PB)? = [-(om)?

PB. = @398 _ PB(I1-08> - [-98

l+0B - 0B)* PBZ

Bt ws e =08 and sin ¢ = FPB
Sotan T2 = W50 4p yse the [-cosEe =sin %o /'o(cm‘z}f],

SiNnG
b, 2=a()%¢ > 2= %are
"3 =aD?tc 3-3=a+c
3a
73

O
)

L

a
“3 =5/3+c
- =g

.......
.........
.........

7.5

.....

L s 38 I
i

5% )(+] LA 4 (x.j)/ics on the Jffl)o Afvzwea;
the lines xty =5 and Xty =6

38
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 11: Graphing Absolute Values (continued)

g, 3 L 1 =]
X2+X X
3 .;._}_:I
xG+D) X
3+ %+ -x(x+D
H+x = ¥%4x

‘7’=><’L
=12
20. Solve: (73 > 2-X =x%-2x+3
Z)(fS O=X%-x+/

Since b2-Yac =(-D?-9(D() =-3 <o,
thece ace no solvtions, The line
dﬂfﬁ nmL cross the Pa,rabo/a.
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 12: Practice with Transformations

| @ Yertical streteh by a factor of 4 B reflact-in x-axis
1. @ vectical compression byatactorof 4 b vertical shetch reflect in X-axis

3. @) vertip) Qumpression, reflect 'n X-axis @ horizontal Compressior

4. @) verkcal steteh, shift |vnit vp

5. &) shif} | vnid lc{-’-}- vectical strelch

b relect in x-ax; 5 shifts Gunits,

B shitt Zunits fj/ﬂ‘ vertical sﬁdg,

b. ch}‘lmj compression, shif} Sunidsdown b> VC('?L'CQJ compressior) shift 4

vnits vp.

Rarge- Zj’ }.,j-'-}j Perwd 2m

@) [
-daat .
L I B H
o H

ﬂmp/n‘w(g /

ee’ /i' 4lj
A

/)mP//h/&(c’- /

Range 2y |-244 223 Peciod - 27

0. a,)

Amplitvde : 2

40



Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics.

/

J

10.5)

Qéf)ﬁe Zj’O y‘(l}

Period

. $60 =) sinx  opn L-a]

(05 X of) (0, 7/\)

(x= 1300 [7/‘, c0)

1. (h k) is the centre

p
\,,. J ‘i’o H’)e 3 axis.
“k=7-h
h=/2(h7-(7—h)-zl
1/21,«./2
h=[2h~7+h-2 |
5

/3.

-~ Exercise 12: Practice with Transformations (continued)

)

—. radivs =h since eircle is ﬁwﬁcmt

1/5; = 3h -9 (c'emlre " /s# &b&b()
3h-45h =7
h=_9 w72

3-75

9.

o Ch KD = (172, 5.28)

Comeun : fx,—7:f- x_{-/ZS. '
Range iéy|-24y 2 23

41




Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 12: Practice with Transformations (continued) A
_ %7
L R SO T SR T " ------
/5W ,9 =2+_§_ /6. I ik
2x-2 ¥l - SN
5 '. Eixinaaier DD AN
I7- Edje /6‘/7(7#7 of Sg.uqr@ = P/‘f R e O 0
2= _92 Start with Meamp},ap},=&)
r.q_:P 2 M““‘_ﬁj Y2 to steeth vertically,
o Shift i+ r‘ijmL Iunh") arcd 2units vp.
r=pP
14 onf 5. M The graphs meet
c=2nmr = ;_/—,f?/{ / \ at 3,00:'07‘5 in
\_/ / Quad I. By symmeln
=AE P J 2ymmeny
_2_, ‘H)c’y meet at 3points in
) ; Quad 3, and at theorigin.
L5 (C) s the answer That is a total oFf poinks.

(B is the answer

20. A Diameter of circle = 20 A,
,{J/ Area of circle =100 dm®
B c Since L B=229° Lo=4%0°
v Arca of shaded I n?‘jfan =
109 . 49 - 34 9)dm >
360

42
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

~—  Exercise 13: Transformations with Trig Functions

j

. AMP litvde © 5 :}g = 55/"7(% x) . /]m{o/l}lt.JdC-’j. 2 yc5€05[z"’6“77)]
Period @497 Period - /1
Phase Shift:m units right

3. /)mp/ivLW(e."g |

Period : T 24 "35,-:7[26”, TI‘/,_/,)Jorj: _3 5'.,‘,[2(/“79]
Phase shil+: W/‘f units e+

4. Amplh‘ude.'j’ 3 Y= 3cos2x

Feriod : T
5. /)mf)/ifude 02 Sine Curve : No phase shift b—:’f_g = %
Period: %—’Z >y= 25/0(3/2x) t2 3

Cosine (brve: Phase shiFt: Vs units rignt
Horizantal Transladion : 2 3 4= 2cos [ %(x-V91+2

p
) b. @ 'g%t/\\ ) Solve: /.52 -4.5cy5(0-167)#13.7
3.2 0-8=-45co5 (0-l67t)
N o3 (0-lopt) =-0-17777F

t2s 15 7 O- 167 E = 17975

t= 3.99 pours
, Psint /4(5663:'4/3/)) Sat t=349
b) Peciod =5%—,7: =125 hovrs  Paint B is at 1= &-25+(¢25- 3-%)

=79 24 The 55/}0 /s sate for 9.02-39
=5.54 baw’f

TN
\
!

/N

7. 4vera3e: 23-G+ 42 =73.9°
2
Perl.Od 3@5 da_ S
Range: 4.244=23.4 3 4= —7-%05@%(%—24))1# 3.9
Amplitude: 13-7-4.2 =97 '
Phase shift : 26 days n‘jﬁ,%
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 13: Transformations with Trig Functions (continued)

8. May 26 /'Sdzgj /76
Ly =-97 2 - 9= /8
g 2.7 cos /3772‘ (176 26)+/3 2 5

10 ¢ ctza?th?-2ab cos(
. ' ﬂi Ea 1122 92+8% 26)Das ¢
7.2]1=13.7-7.7 co5 37,15“(7"26)) A g24-149cos €

-0-73/9¢6 = cg 5 [2T - 24) €05 C =4 1664467
(?B'( ) C =80 9593477

c=817"°

. 2T /4.
One root /s. 237/77’323(% Zé) [ Q) 163 - X b) 187 - X

2187 =7-26 180 T B0 T
=165 X =2.9999 X =3.2987
The fc’mpermlurc reaches 2/ °on _
day 165 - The maximorm femperature QL = x  d) 352 - X
is on daj 207 - The /-cmpcra%vre will o g m
remain above 2| vati/ 6{62_}/ 2071‘(207-/59 X = 37677 X =6-193¢
= 299. This /5 appro)n‘ma,/t/y 89 da /5
2. My =L
! 5. Hx =5 (r P
M e
2, .1 -1
f’/} X P - r
MZXE -1 = /
P a
__P
m*xp -

4ad D5 O3 D2 )

44
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 13: Transformations with Trig Functions (continued)

5. F |
I7- ) Si00=2- 9h=asing  b) A= £ (15)Ga) sin 45
A= 1 bh
7 Z =4 oo (‘g) |
6 " A=5 blasing)
b = labsin© = 75v7
2

8- Solution I: y=(xz+9x+/é)—/é Solution 2/ Y=k

=(x+9) % -/& Y=x2+Ex
vertex: (-9 -/6) X2t0x=k > x2t8x- k=0
The [ine j= -l meets the parabola  If there s an//u one roo4,
at isvertex. . K=-1/f b2-Yac=0 . 69F %=0, k=-t
9. Vx+2%=19  neod _9
Vx -29=3 A .g
2vVx =22 y = 3
VX =]
X =1/2]

20. a)In vcir),'7L€/y many

b) y=x(x-2)
Yy =5x (x-2)
and others of the form Y=kx(x-2)
where KER




Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 14: Trigonometric ldentities |

]. &) ¢sco =1 b)cos20 =/-sin%e ) cot o =cos28 - /-Sin?0
Sin@ s5in?e sin?o

). a)seco = | B)sin20 = /- 05%  C)tan?® =5n?0 - [-¢is*S
CoS O 0526 ¢0s %@

3.2)s5iN0CSCH =5in0 [ ! >:/ b)sin?0 + / =sin20 +05%9=/
S5inNg

Sec?o
o l-¢csce=/-/ . 5n%0-/
5729 Sin2e
Y. cos x see x =/ 5.05¢X sinX =] 6.-tang cote =1
L-HS =¢os x._! LHS =1 _.sinx L-H.S =5inQ . co59
cosx Simnx se SiN©
= l =/ =
=RHS =RH-S =p.H-S.

7 CotQ sin@ =¢os9 8. 4an@ cas 9= 5N0 9. %5//’)(97‘2‘/_5_:0
LHS. =050 | 5ing ~ LHS=5100.0ps9 TSm0 = -2V3

5N o580 5,’r7@:£
=(0s 6 =5iNE
=R.H-S =R.H-S
10. 3¢059+2 =0 I Q73=E'05—<9 o5t
3 coso =-2 g =+ane® 5inc
€058 = ‘z/’?’ P\ G
O = 95 2° - celated aryle NN
9 =13/.9°, 22¢-2° b>_/5(.9—00§@ tan @ 5in®
co

[-c05% | 8ind .5ing
—050 | (036

s5in 28 sin%o
C0S & o560
LHS = RHS
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

- Exercise 14: Trigonometric Identities | (continued)

)

/

2. & ‘ b) ‘

-400° QN

600° QIIL

c) @_
i
QN 3

B
\-/

s PANICs

b. cos x = -

*

x=ﬂ+ 2K,

8. £(4) =2

f(2=0 fUD=0

mx
20 Solveglj 2_'_‘}
X +? mx
X*-mx+9=0

Since an/y oNe ANswer I's f)dSSfb/e}

bZ -Hac =0
m*-36=0
M =6 or ~b , bvi M>0

d)
-q

QI

fZKr\ Ker

oM

=6

13. sin20 t 05209 =)

C3%4)%+cos*0 = |
c0s?0 = 1Y
cos20 = 7
Cosg =% /
€050 20 ?¢o56 = @‘/

fan = sing =34

CoS© 1/7/,1
= ;3_ = - 3'\/:7—
Y77

5.2 cos20 = V2 pos o
20529 -Y2 cos6 =0
s 6 (2 cose-v2)=0
COS 8=0 or (0509 =JZ—/2 =y17

§=3r ¢ =7m
2 7
17- tan 20 =-1
3n 2_17; M ISw
Zg" y 2q g T
= 37
R i o
=3
19. I°%%
Inferchange variables: X = 9%
X(3+l>=3
Xy+x =3
Xy = 3-x
= 3-X
J X
A6 =3-x
X

47




Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 15: Trigonometric Identities Il

I- (1 +sinx)(I-sinx) :sé:—z_x
LHS. |- Sin% X
=05 %X
RHS | =¢os?x
see %x
" LHS =RHS

3. 00529 =(I-5n0)(1+sin @)
RHS: 1-Sin?2¢@
= 005 %® =LHS

5.2 see?x = | F )
[-sinX l+sSin X

RHS: [+SinXx +]-3inx
/-5in 25
=~2 = Z2sec?x

7-Cos4x ~sin’x = |- 2sin?x
LHS: (o5 2x-5in *x)(C05%+ 5in XD solobionys C5C 2O

=(cos2x-sin2x) (1)
=/-Sin? X -sin2x
= [-25/n%x =RHS

D.cos?tx-sintXx =/-25sin2x
50/u1‘ian /:
RHS: cos*x +sin?x-25sin%x
Cos 2y -sintyx = LHS
So_lU'/'idr) 2:
LHS: [-5/in2x-5in% = [-2 5in%x
1-25in%y =RHS

1-(1-sec o )(1+seco) = ~fan %0
LHS: [-5¢ce 28
=/-(It4an?0)
=/-) ~tan?p
=~fan o =pHS

b.secy-csgtx = tanlx- cot 2 x
LHS S (/#4an3x) =(]+cot 2 x)
I+4an?y - |-cot?x
tan 2x - cotZx =RHS

g ¢3s¢c*0-] - cos e

¢os %
LHS: Cot 28 _Sin%é -cus’ =Ras
- /
solokian 5. CSC 0 S5in %@

LHS: (-1 - )-sin®0=cus%

cse e

S



Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

\
\
!
}
/

9. secd-! = /+sec g

2
Seco-1=2 +2secq
| -3 =se06
056 = -/3 QI and QIL
Q =70-5 - related angle
G:/09-5") 250.5°

Il. sin%@ +cos*@ =/

Sin29 +(1%)*=|
sin*e =1 - M/q
sin®e = /2?9
Sing =% &5

13

Sln@ s POS/.?[/'VC’ SI‘nC(
N fan © 20 and co956 >0

TN

1. :’L sine ~¥3 =0
8

Exercise 15: Trigonometric Identities Il (continued)

10-3-¢tane =tan o té
~3=7tan@®
Y =tane $ AL,V
©=0-9999 refated anj/é’
6=2.7367, 5.8793

O =0.3398+ 24 , 28018 + 2 ke
whereé £/5 anin %egcr-

in QuadrantI .. sing=5
/13

4. 2 passible Pfadvpj N
Solp. /. LHS = sec 24~/

2 5in0 =-vY3 =0 sec ¢+
Siné@ =_’\/§ =cos2f T/
2 co5 T
0 =T/ + 2k W+ Ui = l-cos 2/
wheré ke 1 —=
. 50/0#0") 2. LHS. = 5S¢ 27L~[ = Sin%t =RHS
Sect &
= tan 24
Sec?4
= 5in%t
st
<521
=sin?t+ =RHs
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 15: Trigonometric Identities Il (continued)

B.o) 225 = X 3x =225 ) 125 =X 3x=1025n

180 T 180 g0 T 180
X =392¢99 X =2 /917
206 = x 3 x22r DS X 3x-Tm
80 T 180 8o n
X=3.7699 X=1.8236
2y _ X - o
lo-a) == =7gg > X= 5080 =120° 17 £(£(x)) = 2(2x +3)+3
=9Ix+6 +3
b % -—-/2‘_0 > x=g(/80)=/50° =YX +7
q: y 5 =4 +9
oV =g5 2 X _—3_‘1(/30) =240° Y -intercept o 7
3y x _3 3 |
6071 =27 %x-T(/ao) = /350
18. 440, so the parabola open s dowr
b*- %LC >0 , 59 the Pa.rabd/q crosses
 the X-axis intwo places. .. C
19- Let F(x) = x3 -2x2+3x <4 20. %+3 .5
£(2) =23-2(2D%+3¢(2)-¢ X-2
=0 S5%x-/0 =x+3
LX=2 /s a zero. I =/3
2] | -2 3 -4 X =13y
2 0 6 ~F(%y)=5
] o 3 [oa so £75) =%

S FOO =(x-2) (x%+3)
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

4 "\ Exercise 16: Sum and Difference Identities |

/ 5:'0/—}:‘%) =5/r>éico577£+ cos Vo sin Ty
D)D) () 7t vl ™ 1B = Az e
242 4

2. 005@ ‘%71 = (05 'T/3 cos ﬂ/‘i +5in % 5in ’77'—/
PYARYSR '\/_3-_L.___’__V§_/+’)/§_’VIZ- ’}/Z‘
(2>(ﬁ>+(_z‘)(vz Wit E T o Z,

3. tan (d+,8)= Sin(df/?) =5,‘,7¢/w5,8+cosq’5in,6 c cosdcosB
cos (d1B) cosd cosp=sind sin B cosd cos B

5/‘/’7d + S117 /9
cosd e fand +4an B

[ - _Sind sinB -

10 5/)(129 = 5in (V3+ %) =5in 73 05 Y v o055 50y _
(I () () () - T 2

b) cos (77%7_) = 005(773 +ﬂ7‘/>= C'dj% cis 7%/ ~5inP3 510 Py
() (% )- ()45 ——l;,f—_q@:ﬁﬂ/z
7

c)vLan(m/,z):J/'f)(mZzg LYZAYe VeV ANLHYe = )4 2477+ 4
cos ("2 N A V2-Ye VZ+ve ~y

q "8+ 9V3
5. &) Since 4an (d+B) = tand+ tanf =-2-73
I~tand tanp
and ¢ot (d+B) =1
fan (d +B) 7

" ot e B) = [ dand 4an B
‘ILCV) 6?/+ 74“"7,5




Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 16: Sum and Difference Identities | (continued)

5. ) tan(d-B) = Sin(d-8)
@s(d-)
=5ind s B ~cosd Sin B +cosd cos
05d Cosp + sind Sinp + ¢cosd cosp
= sind - sinpB
cosd  €o5B = fand - tan P
[+ SindSinp [++and tan B

Cosd Cosp

G- tan 7”}/2-'—‘ -}-@n(@3+7/7‘/)"7£ar) T than ™y -v3+) W/_?‘/ /+1/§

[“tan3 tanDsy 1-7Y3() /7/-/+1/—

4+2
_i'_i.ﬁ:—zr

7. cos 1059 =co5 (45°+60°) = cos5 45%.cos 60°~ 5/ 957 sin 60°
= ()% - ("%5)(3) = VZ - vV
- 4

>

8. din Quad IL B in Quad I

sind =%5 sin B= " "
wsd= s s B =
@) Sin(d+B) = sind casf r cosd sinf 960 _ 1923
(/zs)( 7/40 ,.[ >( 7///) /025 " w25 7025

b cos (d+B) = co5d cos B ~sind  sinf
(o) (m () (- ) =% + 222 =L
_ /025

o) sec +B)= cas(d +;3)

d)S/f)CE b/f)(o{f 5))0 Md oS (6(1-5) >0 2 Pé@B)/S nQuad T

b LHs = sin (#+ 3T

=sint cos -321“ teost sin 222\
= Sint (@) tcos 1)
= -cost = RYs

7 a1k ; ]
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

. \b\].

|- cos * 2/9°

h

12. Hco s

0 +cose -3 =0

(Yco5 © -3 (cos 9+1)=0
Cos© =% or C050 =-1

6 207221, 5.5605 or 9=3. 1416

6=0-7227 3. 1416, 5-5605
4. Sin x + COSX _ l
c5C X secx

o LHS:

)

5_{'1L + Cosx

1
Sinx  /oSx
Sintx+cos%x
| =RHS

/
= 7LMX5'€C,\’

5 i =simy

LHG:

i

] ,
Sn X Sinx

/

-sin¥y

Sinx

~

sin X

cas X

——

Sin X !
coS x CoS X

= tan x sec X =RHS

Exercise 16: Sum and Difference Identities | (contmued)

/ 5in 219+ cos “18° /// /+7La,n"a ‘Jc’c 2o
/“(7)

|+37 = sea®s

77
since @ /s in QI

175. = sec %o
Se0B = -85
kg "/—3——5: Séce 7
_ I-cosx

13 sinx  _
© 1+ cos5x Sinx

RHS. I’COS) |+cas x
Sinx /+cosx
= |-co52x
Sinx (1+cos x)
= sin%x
Sinx(1tcosx)
=3INX__us
l+cosy

d=120D)-3(%)+1 | = [1-3F+7|

= 16-3V3 =/6-373 z /458
2 2Vi3
Vi3

/7 Zef0€5 0;2




Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 16: Sum and Difference Identities | (continued)

8. x+1 . x _ - 19.2) A horizonta] line a+ y=k
xX-] X+ will intersecd the jra,o/a n

G+ DO+ + x(x-10) = -10x=1)(x+1) 4places.

X2+ 2y +) bxZ=x ==X+l S04k <

2xt+x+]=-x2+] b) A horizonta) line at Y =K will

3x2+x=0 intersect f'/;gj/qp/; n Z/o/acfs.

X(3X+D:()

Leither K< Qdor K=
X=0 or x="V3

20-a) AB= Yo?2+g2% =/0

b) BC is/f%uql tothe ciccumberence of the pase ot the cone.
S BC = 27M(p) =127

c) F;'g.Z 1S pa,r-/'ove a circle with é,’rcamﬂore/?ce 20m
" Reflex <CAB =127 , 340 = 2/6°
207n
o LCAB = 144°

d) The area of Fig .2 rs He same as the svrface area
of the cone.
S Area = 216 xe (100 = 60n
360
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 17: Sum and Difference Identities I

%)= tane ~tan%

cos (“72, +0 ) = COS% 950 ~5:‘n77/35/0<9 2. 7‘4,769
[ttan® tan %,

=4an © -l/’,g =V3 fano-l

l-P"uf)@(’/y';) V3 +tane

= '{Zcose - ‘E/z 5o
= (050 - 13 5In®
Z

3.sec (M +9>:m

T sy coso-5inTys5ine
- /
- [

~Z
CI568 =35'NE

i

]

5.a)
V2

—_—

2

\t

4. &) sin(+-P2)=-cost
LHS © = 5int co3%s -cost 5/0(/)

-

—
=

sint (@) - eos (1)
=05 1 = RYS

b eos (++ 3% ) =sin £
LS costers P2 -sintsin 2%

= st @D sin 1D

=si'n ¢

b)‘:COS (330-/ 270) = s 6O° = 2’-

7. 5i0 (9 - %e) +05(6-13)=V3 sine
LHS : = sin6 cos% -cwesm/é, re50 casVa MJ’M'X/@S&/&FQ +J/v/5m
q

SiIN® Sin /3

sin{5M - I \=sin 777) 5/inTy
2 > 7 éa)snd——‘/s>ca54__

CosB=",3" /3 3 5np =
sinld- ,8) = Smndlcos /5 '@J/Sm

(—‘9( ) (4

3 3-/4

= 5in6 (%) "605@(y2)+cose(}’z)wme(’%)
= /5 @& 63

=Yz 506 = RHS

éﬁé_s 5

Since cwd-B>0 and
5//)@/ ,5)40 3 f‘/)é/Dﬂ//y/
¢3, -
(“%s, "%s)

IS in &uadramLJI
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 17: Sum and Difference Identities Il (continued)

8. tan (9 + V) ~ tan(o - % )=
LHS: = fan © +danV4 _fane ~tan Y
I-tane tan%y || +t+ane fan 3%

= tano +/ _[tano~-(-1)\=taneo+l ~fano +I|
I-tan® \I+tanel-)] [“tano I-tand

-

= 0
& RHS
|~tan © 0f

or.'ainql statement is false

9. sin(d+B) + sin(d-B) = 2 sind cos B
LHS : sind Co3B +cos d sinB + sind cosp —cosd sinp
=2sind cosB = RHS

10. o5 (x+49) cosCx-y) =co5%x-5in % (. ¢ot(drB) = cotd cots-1
LHS '(@5xcz$y'51'nsz7j)é05xca5\9 +5i{x§iriy> mﬁ?
= (052X co52y -Sin%x sin?y LHS: cod(dtBD = 1
~ 05 2)‘(/-5:'02\7)'(/*6’052,\/)5/‘057 fan (@ +B)
= €032 -3y sin®y- Sin*yraSksnty = ! - I~ thod tenp
= Cos “x =5in?y =RAS tand+tan B tend + #n B
1= tand t3
tan (d-B) =tand - #2n P coF Brookl
I+ fand tanp cotd ot
=‘”7.’5"3/1 _—;:“@z;—ls =c’¢/a{cm‘,3—/:€h,5
1+(-%5 )( %) /- 3%, cot B+ catd
-3
20 _ -3 =43
e -l 16
20
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 17: Sum and Difference Identities Il (continued)

13. Possible Solutions -More do ORKS = cos(+-T2)

exist. = ¢ost cos % + 5/}7‘/5/)7%
D sint =cos (H- %) = co5t)+5mF (D
or cos (71‘7‘-%) = sint =LHS

ar sin(+-4m) [rothiledt

b) sint = Sin (++ 21")/any given
T w;" Wfk)

41 25in%6 - 55in0 -3=0 /5. R=24°
(2sin@+D(s5in0-3)=0 2
25ine+/=0 or sing -3=0
500 =- % no s0lvtipn &
©,=0:92 - related anj/e
Q = 3.66 + 2kn | 5576 + 2410 KET

2/

Io-3co5?%8 =Ci5®
3cos 29 = Cos@ =0
cos© (3co50-1) =0
CosS© =0 or 3ci50-1=0
58 =V3
Q=157 ar 47/
©=,23, 505
L8 = ).23 15747 505

I7. sin3x-cos3x 3(51'/7X-€ﬂ§x)( Si12x +sinX CI5X +cos 2x>
18.4an3y + cot >x = Clany +caotx)Gun?s~tur x cotx v cot 2xD
= (banx # cotx D (fan?x - | +cot 2xD
sec 2x(1-3n?x) =]

7. LHS | sec2x co5 %x =1 . COSZX =/ = RHS
CIs2x
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Exercise 18: Double Angle Identities

I. @) 50 (8+6)=5in0 (058 +singse by 5(0+8)=wséasg - Sin® sine
=) sin® CIs O =(05%9-5n%@

l.a) co51.6 = ¢o5%9-5in 2 b) eos526 =cos 26 - 5in?e
= 05*9-(7-ca5%) =()-51n 20 - 5ir 26
=005%9 -/ + (05268 = [-5mn28-5n20
=2 cos20-1 =/-25n%8

3. 4an 20 <tano ttane 4. dan 120° = i (2(60))
=24and0® = J4B) = 2V3 =-v3

l-tan6 tane
= 2 twne [-tan®e0’  [GB)* -2
[~tan?o

5. cos Vs = cos[[2(%15)] =2 cos *(Tio)-1 = 2(4.95)% =/ =095 = 081

6. LHS: csg 2x-cotzx 7.2 5in29 =75/08c050
= | . cosx =20%5)(35)
3in 2x Sin2x =24
= /"COS ZX ?‘57
Sin 2x
= [-(co5%x - 5n % B eos 20 =¢052%9 -5/ 20

=1~co52x+5/n%

2 0I5 X Sinx 7 -l -7
25 25 75

2605 X Sl'r))( :@)2 _i 2
5 V)
=9 _ X
= Sin?%x+5nty

2 ¢o3 X sinx
_ 290
= 2sin?x 5.3 Y 5iNe = =5

= 20X =tan X = RES ? 322+31:72 sin 28 = 25/n6 cas@
005 X Yr="111-7 =2/2via\/3
y =1 7 7—>
y =740
\y:Z‘//_O- = /Z’V/O

77
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~— Exercise 18: Double Angle Identities (continued)

?- HC{hod ﬁl Md‘hagl'u?_
*Totecsection” ¢Finding zefees”

\lj:CosZ&,k(J:‘/‘_%_ 3=2cas,£,9-‘v"3"

o

G
=061 1.880,3-403, 6.02
1. co5(-68) = cos(0-9)

10.LHS - (ese® x-cot 2)(ese 2x+ ot 2x )ecot 2x =U50¢050 +5in0 5N G
C5C % x + cot2x =Wcose + o(5in &)
= ¢SC2X -cot 2 x + cotix =ws @
=cse 2)( = RKRHS .. 0050 /s aneven %nc!—ion,
12. 5in(-¢) = 5in(0-9) 13. sin%9 +cos20 =
N =30 cos @ -cdso 5in@ (%)% +cos%g =
./ =0cos @ - (1) 5ine Y% + c15%0 =|
= -5in@ Cis 26 =74

cose =% ’/573
Since 6 is in Quadrant I

. Sin @ s an even fonction.

14. SInzg—ﬂ +605%m casg.-.ﬂ/%
sin®%s . co5 g cate = cose 2”'5—/3 = Y5
B +(h sine s 2
%) (1)
= '«3‘ ‘
2 15.LHS sindisres3x =(sinx +cosx)(Sin*X = Sinx Cosx + pos %)
-V3 5in X +¢osx SIN Xt cosx
1
=232 = 5in*X+co5%x-5mX 005 x
-V2 =[1-5inxqosx = RHS
=2¥3-0
3
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Exercise 18: Double Angle Identities (continued)

6. tand = V3 ‘ 17.¢5¢% sin% +3sing +3=5
8 =5 + 2km 3+ 2k 1+3sine =2
where K s an ,‘nlcjer ar 3s5ine =1
sk , wWhere K is an /'/7‘/636/' sine =43

O =0 3399 +Z(77} 2.80/8 + 2k
where K isan /'/774.(07@/‘

18. 2 5in(%-x) = 5inM%. ¢as x - cas Vs sinx
=(1cas x ~(0) sinx
= co5 x

B cos (Tr-X) = o5 V2 cos X +5n0% sinx
= Cosx + (1) 5in x
= 35mx

19.2) 4 B since y =f£'(x) s
d not a” fonction,
(0. y=F00 is net one-to-one.
, 0\, @)
[S +— /X
1(0,3)

20. 2 %uo.dfm['/@ Fonction
b (4,2)

e four uvnits +o the r‘iﬁh-l-
and +wo units up-
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

ions

Exponential Funct

Exercise 19

S TR U DS AU PO DU |
ceqeeqemqeeqmeieeiemitmityt
[ I I I I I

O

voe oy
ccqscqecqeatecsenas
[ I T |

.ed
'

' I '
eeqens B P Y L
[ R '

etecdecdandecdacdocdeadflion.
oo TV T e e ‘
eedecdendae cadeedecdacdeadaadaa
T CTITTTT
e
aeqeeqee
.
aeqecass
a
v 0
]

P

.
R
.

3.

—%

™M
~ —
v
o B x =
PLER) n Y
o X L] X
~ L
— -
< -~ " - . N
S~ So —° >
n an,m
...._..I..oumaﬂx“oﬁ
- ! x
346AX o .
< IR
¥ o vt
L7 €
Ve V2
< o’

6.

=2 and 224
=33, 2°'234.3

Ey 22238

5. Q) S‘mQ Q'
\3) Since Qs

N
1

£6)

hj/
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 19: Exponential Functions (continued)

b f6O=49% : Inereas ing funetion
g-inkrcept i | fuge Gfy705
3(X>:7-x :Deereasing Function
y-inkrcepi" is / Ra/?jé C?y/]>0g

‘)(X) ""“7)( . Decreasin fonction

yintercept is -1 Raye: dyly <o}

9
.
Y
7. LHS: |-5 %9 0. 24an 26 + seco =/
/+ tan *6 2(sec?ts-1)+seco-/ =0
= s/n% 2sec?9-0 4+ seceo-/=0
sec?o 2sec %9 +Sec®-3=0
= 5in%9 cas 29 =RHS (2 5ec 6 +30C3¢ce -/) =0
5@(’&:—_3 or sec @ =]/
2

C38 =-2 or cpse =/
3

G =d.8%07 ‘rc/m‘é/wy/e
A o =23ws 3.782] 0, 27~

/4mP/:¥u0/€-' 2 | -
Period : Ty

| Amplitocle |
| Reriod | 27
o Prase shift:
; T?*/z_ r'3 ht
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

)

13.

1. SIN@ - coso

Cos6 cos &

/N
r

AmPlH—uo(e: )
Period ; 2T

Exercise 19: Exponential Functions (continued)

4.a):

14 )

Winh p
/7.
x %= 17 2420 % 21)(20)
d cos 119 °
x%:=9)/.5736575
P e X=30-36 Km

.. The plancs are 30- 36 km apart,

DIn terms of sine 2phase shift:
7%! to the r‘fg/ﬂL-
R 3: 351‘1") (9—%>

b) Tn terms of cose » phase shift:
37%1 +to 'I%C’ r/('?hf.
g 3ws (& —-3%>
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Exercise 20: Solve Exponential Equations

yx-7 _ x*+9dx _ 1
). 9%=39 2.935:-p 3.5 =25 4. 3“; = 55
2)( ;-25 ZBX'S:Z‘/ 5‘/X-7:53 3;(1' =3-3
Xx=5 3x-5=% Yy -7 =3 X%+ =-3
3x =9 4% = 10 X2+ + 320
X =3 X =2 (XT3 (x+) =0

X=2-3 or x =~/
5-#?:31 4. 2(5% D=950 7 35 =1

: 7l g 327 =y
-G-D) =34 5% 7:/25 "o -2
_)3( 1_’:‘/3 52x-7:53 35)(:3-‘/ (293" =24
-X =3 2x-7 =3 gx =-4 5(3x-2)=Y
=-3 2x =12 X =-05 [5%-10=7
X:é /5)( :/‘/
X =Ys
SO ISAY.
?ysz X—)y—’ZT)y-(-z-/)b%L
e T T nkae

.........

Ll el 0 T y/
RN g

..................

b f/:/::: / T geinkercepts:

------------------

||||||||||||||||||
||||||||||||||||||
..................

nnnnnnnnnnnnnnnnnn

---------
nnnnnnnnnnnnnnnnnn
||||||||||||||||||
nnnnnnnnnnnnnnnnnn

................

I3. LHS : sec?x
far 2y
S
ws %*x
Sin 2x
o5 2x
/

X"}”'%réep';‘s : l\llom‘ y- a'lm"frcep’f'f '3 sin®x
Horizontal Asymptote: y=0 = Cseix = RHs
Domain 2 x ER3 Range:2y|y>a}
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

- Exercise 20: Solve Exponential Equations (continued)
5. 4 ) =872 D coss
12) =145 -144 cos &
8T ¢ -29= ~/¥Y wse |
Co50 = 0./666687 |
G =F0«71°

] 2
/é. sn ((9 + gﬁ) ‘1'6’05(9 + -ZE) = 5:}70('0‘_52% CosS Sn %"'6’0505’05%
- 5in6 sin 5y
= sino(H)teos o (V% )t ca (@)‘5"7‘5@
=Y sino+¥3 wse-13 cwsé-} s.pe !
2 7 7z 2 |
==/ sing +0cose

A=/ anAd B=0

8.

.....

17.

.........

nnnnnnn

65



Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 21: Logarithmic Functions
I b¥=4 > X=lag, y @ 3%=8) 9=ty , 51
DI=2"5 F=lg, 16 &> (1) 227ty ) 27> 3340, ()
2. logyx=y > bJ=x
W lag ylb=9 32776 b) Iy, 61=3 3 77244
Dlog 9001 -2 210200/ ) lg 5=~ 9 57 =)
3. ® Iy, 162X b)/%3)< O by 8=X &) bg,(log, D =A

4% = /G 3 y2 % =& 2% = /03 7
yx=47? (39" (22)%=25  lg 72y
X=2 2><-/ hx=3 3,_7

Dormain © 2x [x 703

R e.: 39 525 : ; b

x-j‘:? /15 Damain'ZxIx ‘3j Vertica. | )
y-ink. non e Range: ByERS  AyrpbheX=3
Vertical A.S\}mp+a+e.‘x:0 x-int :. 2 y-int:0.7925
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

. Exercise 21: Logarithmic Functions (continued)

\
]

Dmaiin 1ZX/X>/}

Range Z)y ERS3

X-in¥* 5/

§-n2 7 None

Vertical ﬁjymp}—m’-c: x=1/

/)57mp-/’a‘1‘c N Y =0
X-int: none Y-k : |
Domain 2% ERY Asymptate : y=2
Ro.nsCiZy’y 70} 9-:’(14': "‘)73
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 21: Logarithmic Functions (continued)

18

9. sin ¢ + 2sine cose =g
sin6(l+ 2co50)=0
5N0=00r |+2cose =p

cos 9:—'72
0 =9 M a7~ ©="5 Ty

20. cos @ =~0-49/
0,106 - related agle

&= 2.09, 120,837 w95
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 22: Logarithmic Theorems |

)
- 4 _ 2
/. 4)@57(230 /ﬁl/éy =3 b /7)( ‘/?6( +/) 37"/ (x-D2
Y Ux-D? = lg/XT ) 57 (x-1)
(x2)% ozl

~ lo 111/"' /0 6//2'

/. a) /ﬁ,og b) I@X
-103,0(> —/f? (){ by") laj(XZ{‘/
32 033(xwf") 1033(x %) b I@P log x3+ g, —/91
= X+ lo jz
_%ixugj% y " 3y x+ 769 y-timg 2

c) 1632(6)()—/?726«}/@ X 0[) ’0j5(x3 é) /ﬁ X */Oﬂsj
—3’?75X+é/0j5y

Ich -
’67(—*—37

IOJX

N I/ LC*X:ijMQQX:M 5.
y<lgiN ad=N
" MN =aXa 9
MN =a3%y
I%QHN ‘IOja(a.Xfy)
(‘ﬁ a MN = X+y
loga_ MN = logaM +l<ﬁa_f\/

7. 1033/2-’/0‘75(7@ log 4 (2.2-3)
=l g2ty 2+ lg, 3
=0-33333 + g 33333 + 052852

= log 5 (627
:1533 6% = 1.179%
=2 log 50 gy 36 = logy (79) =y , (2:2:3-9)
=legg 2.+ 10952 +legy 34109 53
;oj<8a.3b" > =0.33333 4 0.33333 + 0.526304 052832
& “\bct =/7233
= Jog 8a3b" - leg 5¢
> b35+’ 3+1@b (g 5+lege ©)

= log 8+3lg a +7 logb -log5-Llg c
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 22: Logarithmic Theorems | (continued)

9. @ 671296 3 9= leg, 127C 0.2 lgg69=2 55267
3] 2= Fh
D 532009 3y (55) B by (=339 = g

N e R A LR
T e 8y £ RS
[N ok hone
/)symlo{'m‘c’ JX=0

-
-1
q= 3" = % (39 lo. LHI - sSec 2x - far 3¢
DY [¥ER} D: ¢x[x ERS - Jteot?tx
R4y |y>a3 R:¢yly>03 S R
X-int @ none :n%efcepz,l noru ésc 2)( ese %

3-1'0{"3 =Yz y-m}ercepi’ by 3
T\nesc jraphs are

CSa.m

Note : 3(379 =3 1(3")-:37”

sinZx = RHS

—
-—
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

N
i \\

Exercise 22: Logarithmic Theorems | (continued)

17. 4an 26 +5e¢%s =3 Gee%-1)Fsec % = 3
fan 2o +(/t1an28)=3 ) sec?6-/:=3
1+ 2+an 0 = 3 or 2 sec?s =%
. Ztan®0:=2 sec?0 = 2
tan =6 =/ sece =7
tan ¢ =/ or tane=-/ o568 ny'é:‘
0:777‘7/37%// 5%17% 6:%/ 3&,5?/7%
8. @)L ) Peciad = 2
(Pecicd = 20 =2)
™
/7 a’) b) PCfioc/:::’T

(Period = %377“)

2

20. &

O Worizonto) shifd = =T
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 23: Logarithmic Theorems Il

/. 4)53257‘/632 Ttlog ¢ = b I035l7’+/035é—/0j53
log , (57.¢) 72 :1035(3-&}
= log , 210 =19 58

2.8 2y, 7-(log, MHleg,35) B 5 log, 4+ 5 leg, 27
=l 7~ (ky 5 (17739 s legy 9% +log, 275

= | 49
g3 (A1 _ -

= lo Z’fs Ty (% 727 - /6\72(2'9:/@2 6
93 10)

Ol (D-lg () D oy, (V%')s/ajb 76% =5 g, 54

0300+ 65450 - 3'Jb J %4 3)

=0.669 =5(50g,2 + 09, 3) :/5’(5(0'30/0)+a.777/)

y. Le*j::/cgbx%by:x 5. Ralse

’qu‘bj = ’<3¢X !%7(‘?‘): lajaa" loﬁab
jlcﬁab :;@fx
y= loga
log o b b /6357: % 7 ~45.9357185
o I(Zj‘b)( :M /??ﬁ
l@“b

g, 7@3 X- 2/% y+ SI%f—’//%k

L Tloysx?ky; g™ log 517 g 5 47
= log. [ 3b (c41)™?
(g2 )
Y ka"f

ey 30 gab bga G gy
- kﬁq3‘f’{0j¢b+é"’ loga. @fD-I@Q‘/-Z/ﬁQo/
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 23: Logarithmic Theorems Il (continued)

9. 265 zpp5 g gt L 3722 M

2xr]l -3
(5% =5 DL - 5oy )
512 =53 24+ 2 ft/ %95 (5) =2
I¥+2 =3 2% = -6
X =/ X=-3 2. Jag,32=5
o
X =g 2%=32
13. cos 29 tsin?e t ZS/ng =4 /7.
[+ 25ine = 4
2 5ing = 3
Sing = 3/2
since sin6 >, there i35 no solution.

15 6)

15. a)
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 23: Logarithmic Theorems Il (continued)

i
}
~

17. 5 tan o = ;;‘5 2 o =5.34°
q S @ =90°+561-39°=/19/-37°

18. £(x) =2x+3 9. B
\912)(*3
If)v:rse:x=2j+3
X-3 "‘25

5 -
2 =

LA 0=x%-3
2

20, (50" AN

=123
x-1=30r x-==3 LT EEETS
x=4 or X=-2 o
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 24: Exponential and Logarithmic Equations |

l-a) log s X =2 D log, 25=2  Check: log s 25 =2
352‘x ‘2{ =2§ 5% =5
l 25 =2 X"' = 5 TfUC
Check: g%5:25 X = 5
Trve

¢) log x 16 “’/3 cheek” log 1 1o = 5

W

—‘//3

(/) LA
(X "’/3) “H ~[/¢) ¥
/(a 16 % (8)% = I b=l T
-~ lo = rvé
X =7’3 (2)4 =l
= _L
"3
2.2 09y (5)=x cheek: b) logx X7 =%
02>2 (/)" log % (/)‘/-7 jx" =x9
Trve answer x>0 ard X £ peals
by, I3 cheek: by, =0 3.2 log, 16=%  cheet:
j = ?r«?/e i = /b by g%6=%
X = (x "/5)3// = (/é) ¥ Trve
X =(2)°
b I 2 ) i
3.6/ 109, X = e 109,y Z=X check :
)2 = /¢'=z l09,,2 2=4 Dlogs, X = 7%
4 =X (2D)*=2  Troe (32)% =x
check: log, 122 I =/ 22 = x
True =/ 7 =X
chat @32 q =

S b and o have the same s9lvtion,
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 24: Exponential and Logarithmic Equations | (continued)

ox O Iy ey, 69)=x

1) logs 25%=x B 2173
5 = 255 since /?3 7=2/ since 103269=é,/§66=x
5% = (52)5 72;7_;; o’
X =70 | X =/
5.2) log, 15 = o ) log, x-log. 1= log , 12
g V5 ! Hezfoou Js Js or
(X”’)y/""'(ﬁ)q lo?sx‘lcﬁs"—lc‘%n:d Method 2
X=25 loj 3 * y 1033)(:/{?3‘7'.,/7312
cheek : /szs V5 = 7‘L7?ur Tz 1053)‘ .-,1473 Hg
lojs T/)fg— =0 X =4
@ 5%% =] X check
5%°% =50 5 43
X-2 =0 |2 %
X =2 "18
X=48
check
b /035(X£~‘/)<>=I LT [3-2x] =2
5'=x"%-9x 3%2=/3-2x|
0=x%-49x-5 9= [3-75]
0 ={x-5) (x+() #7=3-2x o -7=3-2x
x=5 -] 6= -2x -12=-2x
check: log s (52-15)=] -3 =y b= x
log 5 5=] True cheek: logs | 3-2(6)]= p
logs (==~ 9¢0)=1 kg 5 13-2691= 2 1og 5 1-7] = 9
log 5 (1+D =] log5(5)=] log s 19/ =2 Troe
Trve Trve
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Senior 4 Pre-Calculus Mathematics

/

8/{7

100 =

Il

Exercise 24: Exponential and Logarithmic Equations | (continued)

/
i Z/)'/‘/ﬂj X =2 9. ﬂ(x) = _)x(xz’fz) /0. 4/6)( =
9 (x 21D % = 2 0 =" -
02 = (x+ 2DX J =22X‘7I (Zz)éx:2 ¢
X2+ 20 hexy =22% 2 :‘;é
0=x2+21x -100 A= 2
, 5 q(x) =h()
0 =(x+25)(x-%) 9%
=-25 Jx =¥
check: exd Js
whane o deminksca) g 1€
) _ x~mj3:.-l
S|A Cot 6 will be j";’mc ,:.;...:..
vT | ¢V in Quad IT ASymplofe-i-—i-
y=o

cot o

w320 + 3502 =|
(#5)% +5in%9 =/
Vs +3inte =|
sin20 =/ -

%5

sin?g = /%5

sin@ =Yg, since sing <0 3sing =-4

= 0056 .
Sing

%s
7

Sec X

i

= 5¢C X.

]
cIgs X

+an x

= seC X -

=5

=s5¢ec x -

= s5¢¢

LR
Cosx  sinX

1
SiNX
X CSCx

= R.4S

'z

_3/'1

CSCX

1.

L
[ 1}
]
1

--------

--------

--------
v

¥
-----
R A U B R

-----

eeloal
T

.......

--------
'

.........
............................
nnnnnnnn

nnnnnnnn

I5.

i
'
"

(R M i
oo

......

i
v
1!

xxxxx
.....
nnnnnn

......
.....

......

!

;;;;;

------
------

v
'

.....
-----
.....

......

------

------
Jeead

.....
.....
.....

beeed
------
......

.....

......

.....
.....

......

.....
.....
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 24: Exponential and Logarithmic Equations | (continued)

IG.

19 . Amplitude: 3
Period : M 2 b=2
horizontzl shift:
cosine : Wy Jeft
sine: V2 [eft

vertical shift ‘0
y= 3e05 (2(x+ %))
or

4 =3sin (2(x+ 7))

other answers poss ible

LHS.
20. /oj (12—?_>
= /aj‘/%—.

I
=5 [:/oj.’)~/oj$’_7

/7. x2+Yx +9= X%

solukon . g = x2 -6x-3

2= x2-6x-7 20)
12 = (x-3)* xs"_____w;‘/f/
x-3 =% 273 5
solvtion |: Solvtion 2-
- 3 =3
'9’3"3(:-2‘ 4=%-2
x=_2 |x=3
52 | 9T
1= y-2 | XYy-24=3
el
3 =y-2 X :34’2){
5 J J
3-l _2+){3 9:3‘;2)(
y-] = 3+2x
\ X

-2x+] +X 2
solotion 2°

)(:QIW/Z\B’)

78
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

X /Oj 7= /03 /5
X = % 152 x=/.176073
loq 4 0.6020¢,

X</.95939953
= /.95

- \ Exercise 25: Exponential and Logarithmic Equations I
[ 19, (x-4) +109 9 *x-3)=1 2. /0\7,/ (x+2)-/o‘7‘/ (2x-3) =0
lo z(x“/)()“3)=l X+ 2
2" =(x-9)(x-3) leg, (ZX'3 =0
2= X2~Tx+12 Y% = x+2
0 =x2-Tx +/0 2x-3
0=(x-5)(x-2D I = x42
X=5 | x=2 2x-3
check v | extraneovs 2x-3=x+2
root X =5 Check
3. laﬂ2 X +/0jz (){*2):/5?2 (5-2x) 420y x-log, (x-1)= 2
log X + g, (x-D="log (9-2%)=0 (092 X*-log 2 (x-1) = 2
1032 x(x-?)za /f?z_ﬁf =2
7-2x X-1
2% = x(x-2) 2%= x? = 7=_)_f_i
[ 9-2x X-1 %-1
o | =x%-2x Yx-9=x2
7 2x 0=x*-4y +4
7-2% =x%-7x 0=Cx-2)(x-2)
Jd=x%-9 X=2  gheek v
0=(x-3)(x+3)
pz 3 x=-3 5-logy x+bal (5x-28)=-2
root /Oj% x(5x-28)= =2
y (2 =x(5x-28)
6.9 =15 Jog 7)’:/03/5 41 =5x2-28x

0=5x2«28x-49
0=(5x+7)(x-7)
X ="75 x } x=7

extaneous Check
voot
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 25: Exponential and Logarithmic Equations Il (continued)

7. 577 -8
Ioj 52x-3 =1038
(ZX‘3)1075 Y
loj 5 l_o-%
2%x-3 = ¢.79309
0- 67897
2x-3= 12720297
2x = 92720297
X 2.1960/97
X =215

h

4. 63* = sz's
!ajés" = b 22"'3
3% logé - (2)(‘3)/632

/Ojué» logt

3% = (2x-3X(0-30/03)

0-778 /513
3x = (2x-3) (p.38¢)
3% =.772% -/-158
2.228x = =/.158

X ==0-5/97487
X= <052
9.3%=2.5%7%

X log3 = log 2+ (2-x)l0g 5
x(/ajB%/o(y5)=/gyZ+\Z/(075
log 2+ 21og5 _ ).995

X=

or /@52"’3 = /Ojﬁ

(2x-3) /({95= /Ojg
2x 1035~3/o:75—=/€?6’
Zx/cﬁ5=/ 5*-3/?75
X = logd + 3’/0?5
2/0\75
X =2./5

or Jog 63 =lpg 223
3x /g7é =(2x-3)/0j2
3xlﬁé=2x/f72“3/ 2
3xlog 6~2% 2:--3/(292_
x(3 Jog 6—2@2):-/0 g
x(/aj%/g g - 0903509

X /dj 59= - g.90309
x = -0.90309
/0(7 59
X =-d.90397 _ _0.52
/7323938

I | X/OW//_O— = 3/2_
X7 = 0VI0

1033+/?75

10. /03%:/0\7/‘/@5
5

=07 |
=“‘03@5

x% = j9 (0%
X3/2 = /ﬂ 3/2.

X =10
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Exercise 25: Exponential and Logarithmic Equations Il (continued)

12. /O_Z 27=X . ojm 909/ = x /7.@264/(72} =/72X
W)= 27 (0% = 0-000] |
(5= 33 0% =17 32 F e X

 -2x =3 X =-4 log , 54 =/f?2)(
57 =x
%=1 - n-4
’5 ‘ [0 - /0 b, SinB: E in QT (050:{2:3_ Xa"'(ﬁ))-‘]‘l
3x-1 =-9 3 9 'qﬂﬁ e )
3)( = "3 P(QB):(COSQQ,&MQB)
X =~/ Cos 0= [~ Asin’E sin 20 = sinD0sd
= 1-3( 3" | -(2Y%)
8l 1
[ = 4t
P(ae)=( & ‘%E) =

/g .

9. (3.5 (Z2)
=3]5.13°

2. sine=-v3 co56 =-V3 tang = -3
2 2

sm{ jz_r) y S5in/ 5T c05 5’7*) 602/777‘ tan (2.928)
3 3 fa (5.570)
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Senior 4 Pre-Calculus Mathematics ‘ Solutions to Cumulative Exercises

Exercise 26: Natural Logarithms

.2y 221.91  b) 0512 o 2.299 A)-5627

2. PR The graph o b(x) s between
spbdebedebedded my/)/a---:-~ : _
RuRESShun” Ausntn £ panad gD since 2<e243

N

3. Rl Prope(+y £ 900 h(x)
Domain  (MxERY |0x/x£R3|2uIx EA
L] | Renge  Ryly> 93 ogly 203 gty >33
X-intercept | hone none |4n 3%/

Y-inteceept ! & 9.J5 -2
/‘]Sympfa‘l'c'é) y=0 4=0 y=-3
T Property, [ 500 06
S Dornain XIxERY  |{xIx>03
e Ra,nse 3313>03 Zﬂlyg/{}
| x-intercept none [ |
,,,,,,,,,,,,,,,,,, y-intercept ! none
.............. Asymptote(s) y=0 X=0

/n (Xg(XH))yz
% Cinx3+ In (x4
=2 L3In x+ In(x+))]

5.a) In Vx3(x+D)

o

b In (x-Dx+3)% - | (x-1) + /0 (x+3) % - In (x%+2)%
YXZ+2 = In (X~1)+2 In (x+3)-%2 In (x*+2)

82
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 26: Natural Logarithms (continued)

6. a,),e'”'wx-’ 27=4n e~7"* =ty 27
~00/xIne =/rn 27

-d.-4/ %

=/n27

X =°329-58369

Dc'”('_"):ZX o /ncm:B’ DD el =5
=% = 2x VX+1 Ine=3 lne® ! =n5
| = 3% VYX+] =3 (ZX*OI!‘)@ =Inb5
V3 =y X+l = 9 2%-) = 16094379
X =5 2% = 2.609494
X=)30472
7.0 y=a0e"% o y =50¢ 0
_ﬁae-oz(@ =80 ¢ 92X
~goe-?° Yy = po-0-2%
=50 (0-5495) InY =lne 92
= 43 70(7ran7j Inl =In 2 ="0-2xIn¢e
atter 3 years -ln 2 =-02x X =3-4¢ years
g A= Pcl"f 7.5 3h+l=5‘/ 0. lo\jzlé’fz__‘: _9_
2000 = 1g900%7° " 3n+] = 4 2
9 =60./0'/' 30 =3
102=lr780'm¥ N =]
0-693/972 =0-/0¢+
+=¢.93 Years
Il. One possible solution: 121 296=X 13. log 5., 25n %=x
L.HS. = |-cos2e *=6vZ (Sn)x 25n0%
sec 29-/ 2% =23(02") (5n)%=(n)?
= sin‘e 212X =90% X =2
tan 20 X =%

S:nze [cos ¢
SlO

= Cosze = R- Hﬁ’
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Exercise 26: Natural Logarithms (continued)

19. log5(3x+D+log g (x-2=3 /5. log (x3~)) - /cf;(x Zex+D=1

log 5 (3%+1) (x-3) =3 lo (y3 ) >
= (35+1)(X-D X%=X4]
125 = 3x2 -Fx -3 le((x D (X 2445+
XZ x4
0 =3x2%2-Gx-128 103 (x-1D=1
0 =(3% 116D (x-2 107 =%-1 21l =X chect
= "%x X=F v cheok
reject

16 Jog [ 4x-8D "\ = log Y(x-5D - lag x3(x+&)
X 3Cere) IOj 9+ kg (x-5) -3 kg ¥ - lag (x40

/7.3:3+§5:'r:20 /ﬁ._g_’; - g
o7

XIn5-0:9In 7=(2-%) In¢
XIns-ln7+xn7
1 =2lné-xIn ¢
N B T X (IN541n7¢)p &) =2 In 6 +/7
5.397/ X = 55294

X =/039

17.0ne solvtion is to consider +hat a maximom of § =sir

‘gecors at (B D). Therefore we covld shif4 the Punction
W2 onits 1o the lett and | onit dowa +o tanslate #his a x
Yo (0,0) Thus A=) B=Tp C=-1.

/\
20 sine C0s "/‘7’ + 005 o 5:0771/ + 005 6 co> 72 +SnNae 5i7 7%
= (¢05 Wy + 5in %) sine +(sin VW +co5 72%) ¢os &
=(Zz_ L s;n&+(ﬂﬂ_@c0§e S P=9Z-/ Q:1Z-43
272 272 Z 7
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\  Exercise 27: Applications of the Exponential Function

l. &) In[ ] b) /n[ x3- /] In | (x-Dlx*+ xt1)
(x-1)* 3){ +] 2rx+l X*+x+/

=ln(x-1)
0.4 5000 = 502 % p
100 = g% b)g‘ :,4,gl/k
1o = bn o * )y =2
In 100 = 2K P e ™
= In )0 In |- An 3 =49K
z “An 3 =4k = -4n3 =¢
7
¢
3. A= P(/+ _ﬁr_)n
d.084)12() 0.099 ) 1200)
2 A= 5000 (1+ '/z_‘) 4= 5000 (1424
= 5000 (1.007)"? = 5000 (/.407)/20

N

c) (& 54799 -5000 = $6597.99) D
Inkecest carnca( aSter 10
years is% 57799 20000 <P (14 005’9/2(5)
20000 = P(7.907)%°
T W w0 =P(15/77363)
ll _ Lo -p
Pkt 15177363
Go(;;hers o P ﬁ’?)/éﬂﬁ s the I'I’)l"//'a,l
X investment .
L00
ol
60l
il Alter 20 'jENS Hhere will be 673joph6’5)'
“L T S ) L, PUPU‘Q"'IUQ will double after 7 3860‘!5
0 + 2345678714

ﬁcq,rj
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Exercise 27: Applications of the Exponential Function (continued)

: n.8) 10
5 A=k 6@ y=Ae®s By (17’") -
6000 = 2000 (05t 8=MWe X y= ¢~ 017
3 o plosT 8 = e%% y = é ‘/jramj
In 3 =0.08T In g = 5¥
T=13.73 ycars X =/Agé’2
X
)] 5:/04(&5(—9) 7. P=Ae %"
Yy = g etk S 249000 = 22000 ¢ °K
Lo [-n 2 =099 297 2 -5k
-n 2 :X%X:/5'5/U€af5 K = 00174
~ 0996287 L P=Ae s
99000 = 220000 277 ¢
g.-phs-lgLHt] o phe-lg (#7] ln 2=0-0/77%
6-62 = - Jog LH*] 6-62="pq [1+] F o= bn?
0662 =7~/ 4462 =fog 1] 00179
7/63673.5’4-'/;-/ 20x100°7 =+ = 37.95 ’/ﬂyrj
H=2.0x10"
L) ¥ - Inf@rcepf 4 "rf)ﬁ?ra’,oz‘
0=3"7 y=3-9

'mere is ng X-inkrcep{—‘ 3 = |

5!” X COS X = / - v 27
0. - T5c sea)( / I /@X 1=-2 /2'/0j{§ 775 =X
proof: sinx | sy X"z,; % (ixsss
WS FSew ¥ ey (x- 2) _(/7>‘/z 5 53

=3i0X , cosx X =, (l X_ /333

SiAX o3 7)2 5) ( 5
= 5in™X + Cos ?x X = 5 -3
=] :RHS 3 X
X=3
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Senior 4 Pre-Calculus Mathematics

Exercise 27: Applications of the Exponential Function (continued)

3.2) log 5+ x /(5 23 =(1-x) loq 47 14, [T
lo 5+>(/Q?23=/0j§’*)(/ 97 i

X(/Oj 23+/0\7 97D —"-(/7 77‘/0j5)
3.0339 x =0.773/

X =0 32/

D x(ln 23 + Ly 47) =2 97-tn 5)

6 B56x =2.5907
x =0-321

16-L(X)=x3

:X3

Lnverse: X = 3
ar = 9)(

RAUCHER 2

7775’er/0/7 afy =x3/5 peplected
in the y= X line %af/'l/f e j"‘}D}’
of 4= Yx.

[7-55ing - 12 cos %0 +10 =0
5sne -12(1-sin?6)+/0 =0
12 sin?0+ 5sine =2 =0

(3 sino +2)(Ysine~1) =0

. 51/)@‘ = ‘.2/5 or 5//’)61 = /lé/

— — T — —

O = J 729 & = 0.2527
6 = 3.97/ 03 =.2527
6; = 5559 6, =2.887
..33.87),5-55%, 0.2527, 2.6693
g _ 9
78N]
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Solutions to Cumulative Exercises

Exercise 27: Applications of the Exponential Function (continued)

9. & fan (1) = Jan Xt #n T
-tan x fan7
=fan x +0 = tanx

|- tan x (2)

b) tan (x-1) = tan X ~tanp

[ #4072 X S
S0 X0y

It fan x (2)

Ad) cot (P45 = ot % cotx -1
cot X+ wt?

& et (G-x)= cﬂ(g)cm‘xr/
o X -cot %

= olcotx)+/
Cotx -0

=

oot x

= tan x

o Dis not ecg-aod o fan x.

20. -15x = 7x%-2x3
2%x23-7x2-/5x=0
x(2x%-7x-15) =0
X(2x+3)(x-5) =0
X=d - % ;5
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~—. Exercise 28: Counting Principles
)
Ly 7! - 72£7_7 b)(B)! - GDE)! -3y
6! GO CO!

¢)9! - 94.1.6! =504 DI - 09877 - 90
6! 6! 69! 474327

2.2) (k3! _ (kD)) 43
(k+2)! (k+2D!

B 7..¢+2) ! r _ 767 D) D7 = G+ 2D(r+1Dr?2

AR, YRy
. ! | .
3 nt gy Pem Tmr WEnls o
—_— .. _ |
(n-2>: DAGT =7 yara-ni=n
.2 {nr; Pza: it iy (000D, 070
{ ) - /),/(r)-f/) h /// y
(h-5D(+4) =0 1,
N=5 (note n#-5 5 2 . 2
since N22) kel dime © T ways
6 _(2-11- 10 _ 1320ways 7. 3. 20 .4 oy
/st 2nd 3rd salad ~ piTea dessact maals
g- ‘7;(- 5. 3. ) = &0
T:fﬂ n;j Ss?'c En wa.}/_s
7.0 53 . 12 _ 2 .53 «
~ fres seer . - é wa.ys pres secr. = é UJCL75
Q—?m . mc\l@ mq)e quk?
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises
Exercise 28: Counting Principles (continued)

9. ¢) =2 (@or(b) (0.

= _ — 5. 973 4
=(a) Hb) A= B — ¢ 7Rs g%l ch§ 814
=6+6 =12 ways =240 ways
Il 10()()= x 3 4

377 '
Inverse: x—y =

y[-

—

o LB s the
S0 Y=xrm T X 2 answer,
2. sinx -co5%x = 5in?x -cos *x /5. /Ojﬂa/; = X
L-HS. sin?x -cos X 2% = 9%
= (sin%-cos )G xreosy)  2X =(20)%
= 3in%y - (Is2x = R-H-S§. ( X = %3
Hs: lo ag RHS - 1oq 2
q. 2(3%)=5%"1 I 1 ?7 1-08 leg 1-08
(2(3%)) =Jog 5*-/ 0/03 ~0-033%11 = 9-30i03
e )3x Jovegs e T
og 2+ > T3 =y Iy ko 5 = TaeT s ARAS
03 ?ﬁ =~/(iz /(37(32 /6. Tos% ~7cose -2 =0
X(/aj %) *‘(/ﬁ +/? 2) (Yeos56+D (Cose-2>=0
X(/oﬁ 3/5) = - @ /0 058 =% (o5 = 2
X no sclution -7
oj 3/5 =/1-3181 related ang fe
x = -] =+ 95l & =/.8235, 4.9557
~0-2218988
/7.5=5, L0 5. 5= S, e -0.041
25 =50¢ %" IR
'/Z ~ e-00dT 5;
dn | -n 2 = 0097 ﬁn(j): - 009¢
-bn 2 - T 5o
2z ﬁn{ 5)
=773 years %o -t
-d09
- 353&(}%) = 1_'

\\_/




Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

N Exercise 28: Counting Principles (continued)

]
/

19. P= £, p~%% 20 -
89 = 10/- 3¢ K1)
0- 8755795 = 2 K
Ln 0.87858 = -k
0-129 45 =k

B) P=j. 3, 0127752
= /0/. 3 ¢ ~J-2587
P="T5.17 KPa
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Exercise 29: Permutation with Repetitions and Restrictions

la)_ 8!  _33,0 b)_ NI . j6c3200
321 21213!
oA 2 1 9
A R 0o K €
2. ! -¢9300 3. 2. 2:3-2.1
3721779 2777 = & ways
rc;l Bloe fffeen gcllou) borTs ForEs
4
4 a) 72 g2 :éduyj b _\27-\-/4- 3 =2$’wa)/5
4.3 .2.1 2. 4 1. 3.
c)c'Z'-c c~27%}15 d)v AR Z’—”Z(/
or 7&«/&(}/)
4 2.3,/ =
v v 4!
5. 26.26.26./0-0-10 = 263 /07 plates

leter  letler ledler :t';u‘ 07{%/ Aygid (1757 ¢ 000)

6. d) 555 =(25 b) ﬂ)C # myst start with lor 3"2576/ end
with 5. Th,s 3;0@5 3'5"/ =/5 arraﬂjem@’)llf_

7. Amanda and EAna can be +ied together 11 2! = ZWa./j'
The 7 objects carrbe arranged jo ¥ = 27 ways
This leads 2-29 = 48 permutations.

g With no /6"5#/07[/'005 s S =00
5/#/’/’)3 together : v
No + siﬁ‘mj 7L€?67L/76/',' 120-98 = 72 ways

9. ) Each Couple an be tied 1‘0(761%@/ e Za/ayj.
The 4 covples aan be seated in 9! ways.
This leads to: 2747 = 397 weys,
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Exercise 29: Permutation with Repetitions and Restrictions (continued)

7. b) T/)e [efh band seat carr be accupied by erther a mar
or womav)
The women can be secated in 97 ways,

The men can be seaded in ¥ ways-
This leads 12 2-4.1- 4! =//52 arranjemeﬂff,

0. 9E's and 3N's aan be df/‘a.:z?ea/ e,

/
77 - 35 ways, ﬁws,w‘here are 39ather ways From A 4o B.

4731
1. log ¢ 7='2'- 12. sep U = 4 Ix = /4 2 s OX
L4.§. sec¥x-+anx
=(ser 2+ 707 o) (S0 & x ~farr %x)
3. lojloo 0= x =T+ 2x #an X X/ # Fan 2 x - farm Zx)
¥ =10 2(1+2 tan2xDGD
(0D =0’ = /42 tanZx =R H.S.
2x =
X =%

/"//055 i/_)o' 3:3/ mr)j::B(/ mﬂq’/ﬁ5 PS)
p3 ) 75 p3 :30%0275+2/%n-5 logs P)
0/'3/0\75 m+6 /{750‘?{”}5P

lS.@)(-yJ-Z =d —>X:y*Z
@ x*+y2-9=0
5055‘}'./'/)710@ (9,,2>z+}/7——7.=/
2 j +1/+yz._ y:&@ X-’y-Z.

yzgz,q 4 X=0-2 orX=2-2
2y (y-2) =0 x=-2 x=0
ﬁ:g ary=2 2 (-2,00, (0,2)3

6. 4 X:Zzz'L/
Js X =37=9/
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94

Exercise 29: Permutation with Repetitions and Restrictions (continued)

17-3x g 5 =}y 63 3% kg5=bg63 18 tan ~tane - 9=0 3 not tackuy,
If? 7 -/37 % bng - bty a=/ 4%

l%s - 3/4—0 20 b=-1 W
3% = 0.579779  x =g 8sgony  Awngz 14T C=-g "
X =0.85809/ X =0.9 2

tan6 =256 or fans =-1.5¢/¢

X=0.7 dua_dsl‘am(_m dm/sfﬁfr
@ 252807 o
~//%9 o #3193 ©

&b

17.G-DGeDG- 5)6-2) = (x2-D (=5 (-2
=(x3-2y2- +2(x-%) ,
ExT-2x3-%"+2x g x 32+ 2 x-
= X7~ %xg-v“' 92)(*/
=2x7-6x%>+5x -2

20. A=8m03)*t
@ A=5m003)%"

A =296938 =29699 bacteria
& 100009 = go03t

/25 =3¢
lo 125 +lo
Iy 275
+= 4/.3? haurs

i
S
~—



Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

/ /\\

Exercise 30: Permutations
51 5413' 7! :___iif_ n! _ nn-Ni-2)!
= ’7 (n-2) (2!
/@fg)@ 0 D DENs) <210 2Dnlr-1)
ln+t 1=
Zn Wn /) 56 b)
n%+n-56=0 NI Y
(n+& (n-7) =0 (n-3)! -3
=7 (n # -8 since /722> J_l_'__ w/
(n-a) (n-2))
"'/-a) G5 ‘/'3'2-/26./ :720uJay5 :MQ
nn-s>
!3)_3,1._2_.2'/./:34 -
B 53 B8 6 8 35 =n-z
= 72LUQ. S
or Y
3.3 2.2 1.1 =3¢
S B § B S B
/ 5 /&% - ?0,_ 30 240 ways 6. Enter 7u}Q}/5 Frrs+
. person leaves in 7
10 ‘7_@07 6 way's - Second leave s
e —— & ways
Ind 3d Hth = 30 ' A
S}Lii:;n{,’d d #h 5th ;Z‘/ﬂwayg Yx9xh - Zygwa}G
7. 8 x 7 4 =
che g X L 336 ways

&7 65 = /680 words”
lé'_S—FI = 2/0 “words”
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Exercise 30: Permutations (continued)

w. §F3 is the number of arrangements made v5/ng any 3 ovt
of & availoble abjects. 3Fg does not make sense
5ince iHis impossible -l'oafrarye Gokjects fﬂan/y 3 are availibp,

Il. Since =12 cos % = |, we anclude that 0= cg52x < ! s
thus +he ranﬁe o P L& =cos?x is Lo, 1],

-1
2. 97 = 32

13. fan %9 -5in %0 = fan B sin% 19, /ﬁb x:nzdﬂ/@xbsl—f’-

~-

LHS = 5in%0 _ S5inte 1902:)( x‘l/n =b
005 %0 / y
= 5in20 -5in%0 (5% (b"*) " =5
cos %2 b9n = !
= sin29 (1~@525) 4n =1
005269 n = I/l-/
=+0-n 2(9 smz@
=R.H-S

15. £GO =67 is the an
aph
of y=eX ‘P’/Pp@o(zn the

§-ax IS

6. e2X-5 _ 55
“m 2 2x-5 = _fn 25
(Zx-5)4n ¢ =bn 25

9GO=-€* i3 the graph of 2x-5 =3.22
3:5)( ﬁ:'p/?cor/ '})143]-4,(,'5 Ix =8.22
Sy =X R (0, c0 X =7/
J 3a‘}rzel % or 2x -5 =&n 25
- 2)( = 5 + //7 25
V=™ : Range (0,09 =5+ 25
a—ir)-l- [ 2
X & 9/

3(@—‘-6" : l?a.rgc(—ool0>
Y-t -l
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Senior 4 Pre-Calculus Mathematics

Exercise 30: Permutations (continued)

I7. CT i i

.............

.......
.......

.......

------

------------

.............

......

AB =51 -1 = Im

o &

Z2n~
3

Z

.

2. K

=k

gL X< fhen x = O or T

¢ &

(The line must pass ermﬁh
=Y the vertex of the pacabola

Yo intecsect in Cxad/y three
PIacES.)
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Exercise 31: Circular Permutations

/. @ 5(‘7% people in a cirole 2(8-1) ! = 7. = 50490 ways .

b) Tre Bop + Raj- +036+hcr. There are now 7 € grovps - "to
arrange in a circle. This can be dope /n (7-1D7 =& /=720
ways. Untie Bab 4 Raj . They can sitin 2 ways ( Bob
lef+ or Ray lefB) 720 x 2 7= 1990 ways.

2. Placel the 5 men in a cirele first-This man be dorme in
(5-10" =41 =24 ways . The 5 women £rll 4he spaces
between them ;, 57 was =120, . 2 Y x 120 = 26882

3. row =121 = 4719 0ol a0

cicele =117 =39 94 goo
J. The row has wmore Sem'-ir)j C(ffanjern@m%’.

1. First, place the beads in a eircle in (4-1D! = 31 ays =6 ways,
’mcn, divide Ay 2 since the bracelet placed wpside dowr
appears as a d,’ﬁ/i‘ere/))L pefmu-/a//d/? .Y 3 bracelts .

5. Put the 3 friends together in 3! = ¢ ways and 57 e
Adown. Brad has only 5 choces fora ohair. The /?fma//)/ry
5 f?eop/f Choose obairs from 4he 6 available.
L 6x5x6x5x %3y 2 = 21400 ways.(Nete, ae chair mmam;)
empty.
6 (ase 1°5 Lirsd 3' 4%5_ 4= 60

or'd rotal 360+ 0 = Y70
Case 26,8207 3 & 5 Y =340
7&75% 6,9 o
or 7
7.0) 6 659720 Blselicnds in 52 5 T & <100
No+ not 5
0 17 Tota/
220
Case y.: endsindi e 5 4 /1 =120

98
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Solutions to Cumulative Exercises

Exercise 31: Circular Permutations (continued)

10 Gse /- ends in 0. 659 ) =120 Tota/ = 920
Casc 2- ends in 2,6,0r 8 5 .5.4.3 _ 300
nof 25
g or 8
. 5 5 49 3 _3g9 .. 720-3W0 = 729
or Total ng. of odd no. i'5 ot T T 13 = 300 (from/}) No. af
a af5 EVEns

g 30[:'3:'-/' i ié: 432

<7 ¥

or2d:8;+ 9.9 =8/
+

or ’d'gl'l' /0 :—/_0_

v+ 523 numbers 1655 than 700 hase no cq)ek'. bon of d‘us])b’.

7! -
9. Q)W = 920
/
b) Case I: first is 3. Second must be Yor 5 .0 2x % =2
Case 2 Firstis Jor 5. nggl =120 . total = 160

/
0 (ase I firstis 3 second is 4 lastis 53‘6// = 7 ways
Case 2: first is 9, Jast /s 5: 5! = 1o WAYS - M nombers djv. by5
3/27
0. End men chaser? jn 5x 7 =20 ways. The remaiaing 3 ment
3 women sitin 6! ways. .. 20 x & ! = /4 Yoo wrys .
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Solutions to Cumulative Exercises

Exercise 31: Circular Permutations (continued)

S e

Scovts ﬁ’lrlsu‘«dﬁs
6!-31-37=125920
N(HS‘
¢ &y
5 —

/ 251313,
11 = 4320
3\ b6 Y

2

Tie Seovts 7‘75%/;(;, ; 1 the Quides
+0567Lh€r' Fermute & Tjrozfé'” iné6!
ways. Untie /ﬁejrwps Each car
arange themseles i 3! ways "
6! 3! 31 = 25920 ways

/)Ja:'/) /7'5’ 7%6'01 n jr wps - P/a.ce

the Scovts in chairs . There are
a

5 m0r€4jroup6" to place /n 5/
way >+ gan, vntie fhe Jo%P and
Permd’L@ each in 3! ways.

51,310,370 49370 ways.,

DThe class 10 period one has the areater nvmber of arrar

#s.
BThere are 25920- 9320 =21, 400 more ovay;e;z;ﬂs

12. (sin%x+005 2D %= |
LHS=(5in2x +cr52x)®
=( ¢
= |
=RH.S.

1, o %= o X % 5.

X2-x=- 2 =0
HYx % -9x-3=0
(2x-3)(2x+/) =0
= % ant X2

sit /0 acow.

13. g, 3%+ by, 67

77 kg, 7
09, (7x7) =/leg, 36
:/036(632-”2/0566 =2

X+l

y=e

¥ =eJ*

| fnx =yl

Lty
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7y Exercise 31: Circular Permutations (continued)

o . (420010 2)! = 57 5 (DG (W=D = 3NATb5432|
g! (p<?D /6 ag

We need 4 consecvtive numbers Cfrom the lffside) whose factrs

are those an the right. Try to create numbers arovnd the facty

19- Nohee that 3x6 =18, 4x 5220, 7x3 =2/

S 42D Cor) DD (n-1D= 21 20- /8. /F =79

17. (00D (- =309n2+07=39 = nt+n-30=0
(/7-/)./ =2 (r)-r—é)(ﬂ“.f):d —?yé orn=5..1=5

Since N2l

18- sinx=4 X = §2’_7‘ + 2km, Kis an /'/77Lc’jef,

19. @) 510(x+2)= 5y x cos 7 +e05% Sin 20

20 . Dcos (x+20) =¢o o
. : 5 X 05" 2 -SinXxs
=sin x (1) +wsx(0) (G Z/?

=CoSx (1) -5i0x (o)

=Sin X -
= b) sin(-x)=si . S oS x
. 5in(X)=5in(0-x) = 5in0 cosx casosiox ) €05(R) = cos (0-X) * @S v cosy +5in v 5inx
= (}(oo;)() ORI » = (1)6’05 X +(@) 5inx
= “Siny = (us %

O cos (B :x)- s 7 cwsx+3in Bsiny ~ Osin(W-x)=5inT; wox -0 % s5ing

=(I>C0$ =(0) 5
=(0) o5 x + (1) sinx x @)sinx

o = o5 X
- 3Sin X

A) Sin (x-67) = 501 X Co5 6T+ cos x5ia 6. A cos(x+1) =@ XO5T =sin x Sin i

=sinx(i)+ s x(0) = cos x(-D-50x()
=S5 X - -QSY
. e 8 15 HTe on 'y 6>‘Pr€55'd/) -'c D 15 H")C’ aniy exP(ess,'on
not equal to 5in x, not egval 1o cosx.
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Exercise 32: Permutations with Case Restrictions

1. Case / ______ Fve conseevtive Chairs oan
Case Z _____ be Flacebl, in Jways. The 5
. ) People an be sm'/'ea//r) 5/
: ‘ u)o.yj, L 7x5! = 7 x 120=

Casé ¢ ’ a 570 60?75-

51 3/ 3l /! 3.a)Tie #e 2 %ﬁe#;ef. Place 7 “peaple®,,,
Dickens  Shake Dan Steek  Mag o oiccle in (7! =41 = 720 ways.

. Total @rfanjemeﬂfs = Untie the 2 tpermute them in Zu)ays
gl .g51.31.31-/1 L 2x 6! /990 ways.
S = 103, 680 |
0% baks

b Tie Brent ant M‘c&y fajev‘bcf and &aje
408 Manic tgether: fermute the ¢ “peop le”
1 04.932/ 3 =288 in5! ways . Untic the cooples. This grves

boys boys Wy 2x2x 5! =4gp permutations. Subtrad
b) BOy_f, oan be arrangea( 47 wa_yg, ‘pfaﬂ’l the 1940 u/ajls ” /:afva A
The 2 Jics and the grovp 1940 - 990 = 940 ways -
of 6oy can b arrang ed i

3! = ¢ ways. This leads 4o 6.-a) 7’ . 990 ways
(70{ 6) =194 armnjgmo’més. R3 !
b)3 454932/ 360
5 a06-5 9 32 = 720 ways EX wys
b 5. 1.4 3.2 = /20 ways o Not R
z 0345932] = 290
C) use comp lements 3 ways

720 - l57/ 3. = &0
(70 af#) E(uhen it _2 ¢ ‘wayj
ways Stants u)r//)f>
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Exercise 32: Permutations with Case Restrictions (continued)

7. No. of ways the wyru/y boys carn be seated /n the midd/e
6 seats =¢.5-¢) T =21¢00 - Total/- notor
boy ) boy2 others end.
Na of way § the vn “’19 boys are +aj6+b€r‘ in the middle seats
is 5.2.6! =7200.
waifs of 2T Sothers 216007200 .2 14 900 ways
Choosin (‘?me
2seat5 I

8. Case |15, 3 First 5—/3/* -3; EREY

70
(ose 2: g
2 - .
5 Firs#, chfvfd 3[‘ 7‘5;/ 1 3= 29 . Tota) rs5 150
Case 3/ 5 Not First 2 5 93 =120
Jor
g
’ 7._‘5__7__3_g.l._é.'£,_7._§_=30270ﬁu/a.}/5
bo\njb jir’S

10. 2D 12 pegple in a aircle 1)) =39 6 HPways
D) 6! ¢! =518 400. Pick the left ‘/‘)7057[(?,’,'/ ’n & ways, e
hex + gif/ in 5 wq,ys,efc’. This gives é-’way5 for Hhe y;'r/f anci
Hen 6! ways for the boys . _
¢ Girls in a circle jn 6! ways - Bayj betweer, them s 6!
ways. s 501¢) =86 Yoo ways

(. Usmi the idén{ﬁy sin (A-8D = Sin Acos B - 1S Asin B
Sin ™~ 3\ = sin/-2") - - -
we gt (R - JB) = 30 () =sin (1) -1
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Exercise 32: Permutations with Case Restrictions (continued)

2.9 =2¢  13.2¢Y<Fp 50 P(D /s in Quadran LT

2% = ¢ or 317 <Y 4 7/
X =3
‘ 3\A |
, g (3% DG V=3
H.oa) 7 :2—7— 2x =-3 37("
X -‘:“3/2_ X:/a
Jo 7‘+/ B34 =Jog, 24
5. a)Q(? </2'\2 (»(“'\) /6. /ﬁjé 7L jb 24 T
) 6t2=24 #22Y F=-7
‘a a,\o( C ase eq;o.wJean 7= r@éc y
17. 7 sin (9+005<9 =/ 18. T= 20+ F0¢ 93t t=2
Z(/’C’032§>+005(9 =) 49 =20+ G0¢ To3¢ _
2-2cos*o+cosg =) 20 = Ggo ~Ht
2 c05% ~co50-/ =0 Vo = g 93¢
(Z cos@+D(ose-1)=0 Ly [-bn Y =034
Co59 =¥y  Cos@ =) ~nY _ ¢
g =Tzl g =y 5 003
g 2277737% t= 46.2) minvies
O =0 : ZTI/‘ 7/

7. Two possible f%ucw‘,O/’Jj stand and ﬁafm(g asmb(X'C)"*d)
sine E4. Y= -2sim 2(y- /7‘),,~ 5

a=2,b=2, c* 52” (m/a//m‘ of /642%\ d=5
cosine Ed y— 2¢05 2 (X +W)t5
a=2, Period - b=2, c=0% ,d=5

20- a) (=5 ¢cos 120 -4 where 4:5; /uer/aa/: //éa
v =20
b= 5005 120 7~(9.07) no horizorrtal
¢ =-4.0%5 amperes
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Exercise 33: Combinations

(D
la (G =77 =¢ 2. @y C, -—(5)(7) =
. 2’2'
b (s Y Cé —(3)(7)(6)(5)(‘/)(3) - 28
3'3' 6!
0 (s =7 22 B 0 =0)9 -
1 5797 2

{3 = D =10
3.)N=2¢8 =10 3
0) In each pair the answers are

B +xe3) =12 the same
2X44 = /2
2% =8 d) I we wish to take ghjects from
y =4 N, Hhis can be achieved by leaving
behina n-r oéU'c’c—/S. Thvs n(r =
! nln-r,

o A base bl ning const isks of loaderet, |pitcher, 1 1nfie llers a3 ovt fielders ,

5. 36 ’ 5/ . 16‘/ . (’3 - /3375 baseball nines
catcher pitcher infielders #.oulders

G-a) &5 =2 598 %0 hards

all cards

b L5 = 65780 hands

red cacds

o fz. O £ - /5818
hea /"?Ls 6/(/65 SPadef/a’/amana/J 7

563 e 4 o 5 = W0+5+] =/6 svurms

g.a) 2 £ =3¢ ways ) C3 (all women) -4

by 1. Gz =60 a/
2. 0, =436
o A‘lccs. “l7Y 3(@” men) ZO
! 100 wWays ZL/u)ayj
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Solutions to Cumulative Exercises

Exercise 33: Combinations (continued)

. ¢ . Co =8Yways b tCs
“Z/QZ/(/ whn‘?; Y ag/(:jar o 37 ways
balls balls black  white
7/
0 L .Cr -89 10.2) o1 = 8% ways
i * =2 s
bl b) wse/ Meither comes © Cp = 7way5
) W‘(;/ = 72 o2l [comes L,(s=2¢2/7 92
balls + . Total = 77
agr C = [7‘
43
al bhOk S+t ehoose e child ),

/30wa.yj

- 7(03),) - 5f$

| 2. There are fen ua fé
the centler. 7776’ r Tehi ldren Can pe

afran ‘na a,cl in g’wa\,ys,

N, 5’) Y93 700

3. /+tan39 - sec 2o-1

In! = 5(n-p)!
(n-3)! (n-9>/ /+cot %5
Yntn-1).!  _ 5n-1)! LHS = [tdrn 20
(n-3>n-9!  (n-9)! [+ cot 20
_i/l = 5 = secC 2(9
n-3 cSC 2(9
Yn = 5n-/5 N ————f;g’iﬁ,
n=10 = 4an 28
= sec?e -/
=R HS.
9. R 5 /5. /ﬂjz (x- />7‘/a L (Xt2) =2
srgr T 772870 032 G- (xd =2
* 7 2% =(x-Nx+ 2>
B A 4 =x24 x-2
Jd=x%+x-6
g = (X+3)(x-22
= -3 X = 2 v

chek extranesv s root
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Exercise 33: Combinations (continued)

. og5" + 10] ¢ 61273 7.2 14/ = 15/ 35/ 20
log 5 5%+ /03 , 8 f! ;’.’4\5 /7\2.’
log5 52+/@223:Z@55*3/f'jzz ¢c /N0
=743=5 DT Frst 3 - powaw
21 49137¢1

8. Case [ 5 First, 5secana/ —’ g4 3=/2
(ase 2 Gor8 First z 5 4 3 =120 - Tota/ =732

6 or
g dPPz"‘a{(jz:/)y)oz
7. cos@ =VI-5n 29 = V/-% = i;i ar 3 Ma/ z=2*
46?
) sinle =25ine (756 :Z/%)/—g):%ﬁ 5 aa(/
Y5 . wse =
Dcos 26 =cos 20 ~5/oz<9=—75-i:—/ 5
7 72| i3 indr 3

V5
20. &) S&in 39 = 5/n (2(9+<9>
=5in 28 €058 +C05 20 SinG

=495 .45 1.2 =22
g 3 tv'3 77

) o5 30 = co5 (20 + &)
sl cos@- 5in2e Sing
/. Y5 _ 45, 2
7 3 9 3
= -5
2]

(VT
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Exercise 34: Binomial Theorem

l.@) (a+4)3=a %+ 3a%h +3ab?+ 43
B (a+b)? =a?+Ya3p + 6a2b?+ Yab 3+b7

2. (2x-9) 1= (27 N20 (D620 ) 9 (2xq) > # () 7
/ :/éx{’)-32x3 +JUZL/)(2 >—8yx 3+ﬁ‘fy J
(Note that +he s/gns a femm‘c\g

5 @) @xsD)7= (20 4y CoCLXP(5 vy €y (20)7() = 51257 #2509 %+ Yoy

b)(zxz)'l"// C/ﬂ (ZXOWGXD +// F? (Z)fz)?(‘)() 2= Zﬂyﬂx 22 17269x %+ 28/60 y?

4,03 (D () 5 % atbe

:35(3148)(-?@ '/07:’/ a9b¢
:"7é5‘/5 0.5 2/04456

YN3 /22N 3N/I6) _ /35
0403 (77) &) (3@(27)67) (@)
7. Middle term (s the 7% Ferm =9 C’é (Z)Qé’(—z-;—)" =729
g. " ferm is, (g (29>¢x* =27 568 yx*
§. (rs 1)t derm 15 4C, (%) ?ﬁf((;T’Q’“
10, Is# term has x'? 2,04 term bas ;Y’3x"'= x’7
Srd term has x'%. y8= y 20

3rd term 15 14 Crp (2x) P (X% 372 736 x 2

I (5C7) (3C1) (404) = G135 (20)() = 457 950 ways
left  middle r /j/nl
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Exercise 34: Binomial Theorem (continued)

12. &) Chaose the & beads ./ofé =2/0 ways,
b Form a eircvlar permvtation in 51 = /20 ways.
¢) Divide /37 2 since itis a bracelet 2/0x120 =/2 £00 ways,
a
13-2) 10-§ =80 ways 619 (p-GC20= (529D = 126 0 ways

0)(/aé’z>,(g C,)- 4? =2520 ways
: wa.yj 1y mMake pairs

.a) 5C; . 505 =13, 300 ways
vowels  consonents
D 0, .2,()3 .5/ =/ 59 opo

’-5-—\/_\/
choose aralge wayo

OLGG yC+GC, 50D +(505)] - 5!

choose 3cons. or 4 cons. or 5Coms. Arrange.

15. &) First, seat the 2 appasite /waj, then pot the Z-f‘ﬁ@?%@f—
There are 2 possiblé chair choces 2ways (P-L ar L-RD
to 5it =4 vays The 2 apart ¢ Impossible. There r's ro way
these peoP)f Gar? S jp & eharrs .

b) _Se’l the Gpposite in [way. This leaves tFweo blocks of 3ehairs.
Sed the 2 tvgecther in Hx 2 Cetoires of 2 Chairs x order of
couple) = Gways. The 2 apart have & way's to 37t (o with
the +aje7%er grovP + the other in one of the 3 eharrs gppasite.
or both in the block of Bohairs). L Ix& = 32 ways.,
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Solutions to Cumulative Exercises

Exercise 34: Binomial Theorem (continued)

/6. tanx _ sec x+l
sec X-/ far? X
LH.S. tanyx

see x -1
=danx | Sec x+/
see x-1 Sec x+/

= fan X (see x+71)
See?x-|
= tan x (sec x+1)
7La.r72X
=Sec ¥+l R4S
fan X

17-2) Y =)0 o0 4" ¥

f/ = /9 mde,é(7)
= ¢665¢3. 3]
b y = 10000 - &
20000 = 190004 * X
3:4.6X /&73:,9)(
X =ﬁé§ = /.83 days

g @720 teams are needed for a J27€ - .2302 = 253 Jarnes
17) T pla EQOI) team ﬁufce as m"’?j/ ja/ﬂes
=2x 2563 =506 games.

f]. 2¢o59 = 3tano
2 s = 3 (52
2 ws® = 3sne
gos e
2 Cos 29 = 3sine
2 (I-sin 20) = 3sinE
2-25n% = 3 sing
7235 % +38n9-2=0
(2sin®-1) (sine +2)=0
2sin@ =1 Sing =-2

Sin® =% no solvtion
6=", re/ﬂ?tc’dng/e
6 =", 57,

200) A=P(/+ L)
A= Ww(/m;é’)/" ©
=4Y900( /. 98>7°
=856 35 70
b)ﬂ=$’0m//#§‘z
A= #8 932. /¢
&) A= o0 ()4L2) 2% "
A= 388875 56
A A= ‘/Wa(/,L .08 \365 %1

Ix 10

%5
A=85%0). 35
e)A=pprt
A= W00 (0812)
= Y000 ¢ 4
= #8990/ /¢
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Exercise 35: Permutations, Combinations, and Binomial Theorem

[ gls. pCy = 2520 1.2) -4-10-5.8. 7654

réfrievers huskies T or J7 ,177 = 77 55’%50& M% s
o g gl = 00 D2./0.9876-5 %3
I = 56 rtcher 3628800 wnys
3270kams D 2.01/10 9.8.7.¢ 5.4 =
Pitcher 13 305 60 way s

3 (ZX*;{L>3:(ZX>3* 3(zx>2(,%)+5(2x)()—<’-)2—()—} 3

:ﬁxs’ 12x + _Xé —y;

5. [st term bas (x5>/d")f502/76/ ferm has 6’5) 7. ;Y‘{s“ =X 7
e term in X2 1S The T ferrm exp decreases g
_ . y /XY /~2N\6_ X2N/+67) - :
7h derm 5,0 ()T (F)b= 2005 )(35) = 70xF

6. Ist ferm has (X")/Z: x?
2od term  has (x?)7. Xé = x?* exp deercases 5/0 6
P fermr bas o X , o5
W term = Cy (200" (“57) 7= 775 (Fex '9(2:?75) i

7. (st ferm X" Zod Ferm X'O x 2o y/® exp. increases by [,
L deem in X7 g the Y fernm ' »
Gty derrm = ) Cy (209 (x2D? = (165D (256 x DG =~ 122005

g. a> IF the prejf'a/em‘ i8S inclyded | thern 9 more members come
from the &. 5[’1/ =70

DI e Prc’s/c(enz‘ is exclvded, Smust be chosen fond —:y[; =%.

GHLf Hhe top Serer 15 inclded, then Z plagers #7om Hhe otberE
are needed. §C2 = 28 lines. |

b) Lines withoot Marie +Serge at alf =305 =35 . Theeflore, /ines wiH
+h6m = 7L01LM./ no, 010Pd<55lbt) hnes -‘35 = 703—3535‘/'35 = 6’? lyres.,
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Exercise 35: Permutations, Combinations, and Binomial Theorem (continued)

70)1.

1. luse/. £ XW/j’ 2A'S :choose 3 ledters Lrgm e remaining 5 i
5(3 =l way's )
Fermute them all in 75, 60 wayfs. .1 10X 60 = 600 ways,

Gsel: Al Different 6. 5. 4. 3.2 = 720, .2 Totn) = 1320 ways.,

. To form a rectangle we pecd 2 vertion/ nesadl
hor izontal lioes..: 7(’ 2 - 116 z = /)26 ffé‘%qﬂj/c’j‘.

v (&)
12. Reeadl. (. - 07! (ne2)! - 7.
ol 'j;\/) 2
(n+2) Cy = &0, (3D [/2+2)674/)(p/§ =72
(n+2)! ¢/ n! .
(n+2-9D797 ~ é-z).’Z.’) (n+2)€7/i 1) =72
(n+2).! = 946 p1 v Vnzi3n-70 =0
(="  (n=2>72! - 10207 =p
(n+2)! = 72n/! pe<Td 17=7
Ig Pl Domain 2X!X ERB
| RangC: 2313>0}
| Hori zonta) ﬂsjmp+¢fc:j=0
No x-intercept
y-inteccept i3 |
[BERREREE The qr@h of Q(x)ano(jfx)a.(c He same,
1. g (2D %=x /5 bgx (73 556D
(ZadX = (7632)3 /7-/
(Zad* = ¢Yut
(Za)¥ =(24)¢
X =6
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Exercise 35: Permutations, Combinations, and Binomial Theorem (continued)

N
\

/

/6. Seat the bost and hostess and ¥ men 1 Zx 7! = ¥ uw2ys
Case [ No wie sits on the same side of the trble as her

husband = 21 .27 = ‘/waﬁa
lase 2: One wite sts op e same side as ber hvsband -
Since 2 wiyeg most s't across From helr /JI/JAW»/.; there

are 00/ 2 wives who can s oy 1he same side . They ocan
only do #his in [ way - Tota! Wiy o seat wives is Yt/ = 5.
" Tota) = Ex 4= 24y W%S'

7. 7/ = 210 18. 9C, = 3¢
31212/

b) p 4 = Yoz

- 5
()
N A
Zd g The (7ra/>/l shouwls That there /5
d Y=Xx 009 one solvtion #7 X =cos .
J zcosx Llsmj te €solver? featvre ma
' / T calcvlator, weget x=2739

/ 7w

( a Vdr/'eyl aﬂ otter (%/c’t//a//wj

methods are avai/ab /e
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 36: Parabola (continued)

b.5:-a(2) T 1%-12+9(DH =0 g y=2

a=5 -7+ =0
7 K =7 9. x =-2
24 Jyr7 =X
%24- @%—‘7 = X-3
(y+2)% = (x-3)
vectex (3,-2)
0. 4+ 3 =a (x-2% 06! x 2= /997
-0+ 3 =a(9-2*?
-7 =47a 12.Cus¢ / 7(’7)( éf/ =2/ <1/ r@fricvcr;)
a=- 7I v Cuse 2 705 =2/ (5 n etrievers )
j+5 = - —71 (X‘Z)z' Tohl =23/ '/—u’:‘a_lhs.

8. gCs w4/ = 672 14. 27O =24 15 52275
T2 X-1 =¢ |
-X =7 X=-/

6. lg 5 X = 3-/?5 O+6) 7. Firs?t term is x'%;

/0:73/\/ # /03 ()H-é) =3 second & 15 6(”)(2%) /—‘—' X/d,
log 5 X (¥+¢6) =3 The patkrn goes a’au//)éy 2.
33 = X(x+6) "'/W neeed 7 ferms.
2] =x*+6x b (04(70)¢
d =x%>+6x-27 ¢
J=(x+7) (x-30 =727 Zi;_x?’)
=-7y x=3 = 23/

Check. Extrareus /o

root
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Senior 4 Pre-Calculus Mathematics

Exercise 36: Parabola (continued)

G LK. =
oI5 & 5ing
| s 2=/ (1+2)%
Snne Cos¢ Z (/ 42259 Y’
T Q38 59 - Sinese ? (1022 5)#
8ine /ojz_ = Ht jog (7 0225)
= C0S 8 Sing -LI58 =4
=¢05 6 (sing-1) 4 55 10775 .
= sne~-/ - .30103  _ ¢ 7-79‘y6ar5‘:f
Sec © 10356533
= RHS.

20. cot ‘o + 2sine = Zosp? (9 2

0’55?9/7‘2 8in0® = ¢s¢ %0 -2
¢s¢20-1~t5¢20 + 2 5,50 = -2

2simne = -2%+/
Sin® =24

6> I

G = Tt 2L __/éff t2h7 A /S an /’/7'7Le(jer

2
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Exercise 37: Circle and Ellipse

]. C=(3~1) R=2
%Z .-()(-3)?+ {y+/)2:‘/
X +yz~éX'+ijé:0

2.0=00,2)
R =Y -D?+(0+D* = Y]
X*+y2-4/=9

R S
roadivs = Jength A8 - YerD? +(E-DT = Y2og =LV52 =152
.us f&T_, zf__%\_‘ oe
Egn . (x-2) f@,ag) =52
Xz+yz”‘/x+‘{’y~ 99 =0

9.a) (X220 +(y*- 104D =-25 i an
O+ 2x+1) +(y 2 -0y #25 =25+ /+25 [T
(x+1>% +(y-5)2 =] R amaaans

Centre i (< 5
radivs : 1

b 6’x2+7x+‘(jz/z
JOx%4 X +4-)
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Exercise 37: Circle and Ellipse (continued)

6.2 L)

7.4) ‘/x »/@xﬂ(y’-ﬂd - 205
U -‘7’x+‘/)+‘7<72+/0 +25)—
H(x-2)" +9(y¥5)°*

36 3 30
(x-2)% | (y+5)* -
7 4

C:(2-5)

b ‘/7x'2+?8x+)4>32 69y = ol
49 (x2+2x+1) +14 jz 4, ,u/) 67/ + 4/?%1/

I(xD? ¢ 16 (g2 . 787 B

734 784 789

(_X"'_Dz + (i- )2 =1

lo 47
C-'(~/, 2)

8. a) (entre (0,0) b Centre =midpoint AB= (L1418, 313) _ 23
a= 6 a=2’—[ﬁ*(—$9,7=é (2 2> ¢
b=3 b=1[5-17=2
x* L 4% 2
3% "7 (x-2)% , (3-3)-2_: /

36 7

7 Replace b* with a?
(x- A)%/y &)°_ 105 equivalent Ho (xh)*e(y-8)* za

77,/5 /S a c/rc/e with centre (h,X) and radivs a.
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Solutions to Cumulative Exercises

Exercise 37: Circle and Ellipse (continued)

N

10. Centre /5('7’*/0 ) Z) = (3,2)
2

A =V(10-3)* +(2-2)*=7

b :,,/2 (10) =5

Eguation _(K_B_)'Z + (%—2 “_
99 25

/l. [.&7‘ vs Pord how man A&ja/m/é‘ we car draw. 7o find a diag ol

we must have two 6‘/)&{00/)7/5, 7he Lirst /aa/ﬂ/'e'a/) be Selected n A
ways - The second }ow‘m‘ must not be e Same as Hefirst | and must

v
not be adiacent fu it on erther side. Thus we iy sefeet e Second
Pam# in h-3 ways. Thes seems as i it Jves n7-3) a’/.'ego/)a/s.
However, we have covnted A8 and BA sepacately , so we muostdivide

by 2 v eliminate this gver covmt.

N 12. 2n(n-1D(2n-2) 202n-1)(2) = 97
N/ 3/ =77 or 3
nin-/) 3
21 §r-4=94 s0p=¢
13. sectx ¢sclx = sec?x + ¢seix
RHSY. . !
(ostx Sy g, BXIFX = pe
= Sin* X +es %X X%+x =9
X(x+D=0 xX=0-/

Cos?x sin?x
/

(ws?x sin?x

- | ]

cos?x  Sin*x

=sec?x st %x

=R-H.S.

\
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Exercise 37: Circle and Ellipse (continued)

15 Case gne: Let vs skwt with 4 2. The remaming & numbers,
theee of which are alite , CAn be a/rcu?f&/ /n/é.’)//&’/):/Zﬂaﬁw,

(use Twy. let vs beaip with a 3. The remw'm‘r‘z/f/ 6 pombers
contain two 20s and two 3's. 77767 carn be a/rcwjec/ /o7

(61)/L(2r) (2] = 180 ways.

faje Thrg@.’ [ef vs beqin w//ba §/ . Thé rcma/h/‘lﬂj é nom bers
contin two 2's and three 35 They cun be arcargedd i
(6 )/ [(2D(3D)] = 60 ways.

Thos ythere are 120 +180 + 60 =360 ways.

l6. Tr® =257 17 Jog t6 - 1.7227]
l€=5 ! /0(7 5
C=(55) - .
EV-'(X—S)ZvL(y—S)L: 25 9. /0j3 z “log 5 5-log5 2

x2+y2 -10 x —IOj +25=p .
S/l U5 - 63 =.535
19. se¢ % = -2.79/3 % =

s Y% =7 3400 © =2/9.8°
celated Mﬁ/é’ =70.]°

2009 I
e_M L
¢ > X .

!'I/
&
\>-
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Hyperbola

Exercise 38

v .
EE R SRR
h .

'
St it o

o

....................

mmeerecnpaaa
.

Logen-

T REpph. VR

oN ~
N\ N )
N
R
AN
N ]
+ N
A
*~
NG
%
N
I NG
>x N
NG L
N @/W
NI >
S8

NN

Ny

\

N

N

N

Ny

W
~
N 0N
NN
T
D 4N
NN N
=
+ %
NN

AN
DY
SQ
L
™ + !
I xo
X R A
N,
ﬂna.
Qo X
Fe%
NS
Q

(x-D% - (+3)% - |

Z5

7
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 38: Hyperbola (continued)

4 a=19 b _3 Zb=s2
7 2 b =¢

N Ay

16 36

5. Since onc vertex is at- (21—7) this tells vs Phat- /'fqge_r)g
op and down . This means the olenominatcof 7%(! erm

5/0{76-)5)(-77:3 s [5)7‘.[5/0/06 5 Y so 24 =5
=7y =-5x +3 =4 = 7 7
=YX+
(y-DZ _ (x-20%- ]
25 49

v Llpse stretohed 4/0/27 g-axis 5) @/95/50/4 a,om//;j a/ﬂnj
0 Parabola openz'ﬁ #o positive X-axis “axis

Hyperbola e al
€ Parabola opening to nefah'uc’ GaXis 0 g/jl/,f” ¢ S?‘ZZ‘Z éax 2 Fxis

G, i
7- @ 9///',0:8 b) A/U,oer bola & civle A parabo

b)

The graph of x?%-y2=0 wonsists
of intersec 1"/}17 lines .
(ﬂqcse lines arc the a,symp%m‘as
’I’p *H)c jf‘a’oh in Pardt A)
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 38: Hyperbola (continued)

7. Since a=4 and b= 3 one verfex of the rectangle /s (43).
This pa/m‘ is YI16+7 =5 units from the d//('7in. The
eguation of the gircle is yz ¢ y* =25,

10. 45 the poiat (10, VI0K) /4
AB = 2VI0K let AB =b
Area 0% A 4B = U Y b(10) =49
%, (2N0K) (19) =40 b=
viok =4 L Ais (10,4)
WK = /b 2 = K%
K =1¢ 6 = k(o)
e H+logs® log 3 20 K =/6
. 3 = = 20
2. Xn(x+8) +4n 5 = n (5 13. 107 = 10 ovo
(x+5) 5 = 65
Ax +725 =¢5
S5x =40
x =g
4. 1 .t - /
CI5%6 " sin?9  S5in’9- sin e
L.HS = |/ /
C5%2 ¢ 5in2p

= sin 20 teos 2o

C05%0 Sin?s

/
Cos 25 sin 28
- /

]

" (1-5in2g) (sin 29)

Sin 2& -5/ ll@
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 38: Hyperbola (continued)

5. I8 there were no restrictions Hhe 0 papers coskl be af/anjeo/

in 10! pays.
If the best and +he worst were 7%(757%6/‘, there wodld be 2

ways of potin them together . Con sidering them as one gyect,
the 9ohjects ka)a/c/ #»e(z be arranged /bfyﬂf ways. The are
thos (2D97) ways in which these papers are %bjc%er.

Thece will the, be 00! - 2(91) = 3628800 -(2) 362550 = 170307
wa95 in which these papers are not -}-ajGH?ef.

solvtion I J
16 lge = 7 X=dy ¢ W02
LhS Py T e 5= n e
99,9 € :Zgﬁ X n 10 =/
9 . =
:#M P [0
Y 9" [0(7«6 =/
:Z@IO-Z /&2/0

v Yy, _ p
/solu%ior; 2 J¢ /;/07((%'
?e

-/
9 =
17. dog ;. (v+) - Loy o & = ag 5 (x-3) - log 5.

/OjS (Xf'/)"/o 5(X‘3>:/‘6953*/0(?5é
log g (x+1) = %, ZZ Chock:

e LHS. 1on (7
;(j/ ) S 1055(/5‘*1)_/(75 g
' =/ 6 -
Lrt=Ex-29 Vog hyst ius-rws
30 = 2x RH-S log g (15-3) oy ¢
X =15 199 512 g5 &

'035 g) :/635 2
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 38: Hyperbola (continued)

/9. 3(sec %0-1) =
35¢0 %9 ~3=75%c ©-5
3sec 20 - 7see @ +2 =0

(3seco~D(3e¢ 6 -2)=¢
Sec ¢ =/3 secB=2

Cos56 = 3

7sec 9-5

cos e =5

o s undefined

9 =60°

3a0°

@157/, 3142

LR/
Y )
check I
2
(05 2,’? 4/ 5(0 5~
=) =/
L LHS = RHS
check ™
cos m+/ sin 7
=0 = J
o LHS = RHS

20. First ferm /745 x? scwnm/
ferm has ()ﬂ)ﬁ L = X3/6Xpomnl'
decreases b Tth ferm/s.

3 /
f ) 3/74// (&) (377)

~Br = -30
= ¢ . 7&6 Ferm

2
14 9-¢/_ ] Yé._
7% (2x7) (27)~ 29/"
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Senior 4 Pre-Calculus Mat'hematics Solutions to Cumulative Exercises

Exercise 39: Sample Spaces

Lo #hT 8123545 ¢ DN A, BT, (TH), (1D
D ,00,2),013),(,D,0,9,0 NG, 2,2, D, (2,9, (2,5) (26)
(’3,0, (3, 2) (3 3), (3, @, (3 5) (36, [gj/)/ 42, (43, (,;//59)(755 44)
(5,0,(5.2),(53), 659,(55,(5,9,(6,0,8,2,6,3), (6D, (6,5,4,6)

W), BB TLLTI, (TH ), G71) (T4, (THT), (477)

| |Bus 5 ¢ 78
206D, 68,69 DGID=12  in T| 57 4770747
(¢,7) (6,8) 69 g | 58 68 78 98

(17) (7,8) (1) Olpoints viz(71)(48 7| 59 &7 1947
67) (8,%) (89 N

1)
3. @) Indeperdent  §) Dependent 0 Independent
A) Irdependent
4. /-P
h. & 5‘1’7 | b) ‘5‘ ) 517
6.a) o B & & Neerhink)
7D 35 b L 5 £

! /
7 [+ 5 X */‘603)(
LHS . !

= 2¢sc?x /0. /0j3){2+/f/73xsz /(53 /ox
/033 (Xz)(Xs) :/@3/6)(

/4805 X ~ [-CI5x log 3 x* = log 5 /6 X

= [-cosx +]+cosx Y22 bx

(I cos xD(/-co5x) x5 -lbx =0
= 7 x(x"—/é)=0

|-Co3™X x=0 90 ¥X=2¢c y=-2
=2, check t oy 3x% 4 log5 x5 = log 5 16X

Sin“x x=0 _—;,(03307- 4_1‘{930 E “f’BI‘)(O) L (q;'60+
= 2esctx =RHS x=2 ?1033_"”[%/33 __,;03337_

7(:—2 2 ‘(537 T @3(‘8) A ijCC‘f L X=2
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 39: Sample Spaces (continued)

. 2%+3 = 3% 2. fog, 108 =log, (27.4)
(x+3) log 2 :(X‘/)/aﬂ3 :/ijb (33. 9
)(lon 1“3/{72 =Xl@3‘/bﬁ3 :/7633"'@61/
Xlog 2~ xlog3 =-log 3-3lay 2 = 3loy, 3 + log, 4
x(fog 2 - log 3) = ~log 3 - g 2 = 3(0-613) +0-774

Y = —log3-3log2 _ |
03 Z =103 3 =2.4/3
X =7.938

13.2) p*+ /ﬂp% r 955792 and Y5 %% + WPpg? +410

b) 4#h em 1965 =120 ¢ Cthierm  dD/ terag

.92’ z -/2x + 4d =0
(y*z) -4-12x+ 40 =0
(3-2)2 =/2y-36
(5-2) =72 (x-3)

15. @) parapole with vertical axis of Jymmev‘r]
L) paraboln with horizortal axis of symmcwl'ty
C) Hﬁ Pe(’b& la
) circle
&) obligue line
Pellipse
3) hori zontal Iline
h) vertical line
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 39: Sample Spaces (continued)

/6. a) A= 2¢0¢-Kt
1Y =20 e- -K(10)
0.7 = £k (12
In (0-7) = -0k
}f) (07) =K

0= 20 LTt

/o(5>« n@@.7). ¢
“/0
t= In(5) - 9.93dus
( In (0.7) daj

=10

8. “Cd,-S.’*’f.’s/a’zosw

17 9esc 2@ - 9 = Hose 20
5c¢cscl9 =9
(s5C 208 = L
5

9 = 0-;9‘/// + kT
or

G =~ 0.8/ =2.3005 + 2k

anr

g
or

)

-kt
D 4 L v

A =/0:7j

7. a) & “4’7’32
I ?+er=357
.117.2// ~or=568°3
.2 03.87, 5.853
b>&f“ = 1.6
L p=-106= 208
I - 27+ -0 =522

{2,905 5223

20- A= P(1+ )7

0.06)/2.2
2

A=7% 293935

A= 1200 (/+

~0-8Y0 + 270 =5.942/+ 2k

O =M -(-0.841]) = 3.9927 + 2k
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

(”“\} Exercise 40: Probability of Independent and Dependent Events

J. ) P(Aee, Aee) =(s5)" (5) = 77 Fest card s replaced
bR Ace, Aee) = é*/) é;/*) = first card rot replaced

2. P(‘/, 5 09r6 o 2 0r Bor 4) = _g_z‘i =/
<3. P white, wbh‘e) = [%) {g) - -‘%
Pl black = ~
b) Plblack, black) [Zz_)/%) ‘2‘%‘

) P(black, white) + P(white, plack) = z%* 53"‘ o;ix 35" 723—

4, 2 PQRed, Red) = 42-% 55 =

b) P(Heart, Hewrt) = 13 x 13 =
5 "5 T

TN
J

5. P(odD svm) = Pladd, even) + P(even, add)

=555 +5x2
g T tT
_ 5

7

b Pltails, 72.,/5 Tails) = B xhxh = %

(nm‘a// %a//g) =)-P (all +a//5)
=/- )
= 7/8

7. P=Ysxh xVy =1,
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 40: Probability of Independent and Dependent Events (continued)

g.1Co (2x3)7 3 125 x 2!
RCONEDK %747)/‘9(3)} > -394 x'%y 2
702(2@5(3 DIl Py 923295

76'3(2)(3)‘—’(3 2)3—? 7! Z‘/x /3) 6 96075){ /52‘/
/7“3/ 7 - /5/20,\( Ua

7. P(Red())’ wh/jl(f) = ?274. _‘75;_. = 75_

10+ Pyellow, yellow or black,black) = B x 1 17 /74:. =3

66
-0 (1,2) (1 3) (,4) /2. Answerswil/ vary.
0 (zz) (z 3) (2,49)
(3/> (32 (33) (349 13 |
(41 (42 (1/3) (4 z/) P(odd) = 2 = J
-3
1. P(face oard) = 52 iR

5. x? 5X+j‘7 +19=0

(x - ,/)z,,é,L( 2% Y/9=0
(x =4 ) =)

R=/ /?"c"ﬂ— =7t =379 uprts

/é L/QX = ZX(X 2) /7
((2y2)2 = Zx(x—@ '
Ix = y?-Ox
0 = X'z’éx
Jd = XCY"Q) .
X =0 or ¢ 1
+o 1 /::4—7Z r
Har ai(a /e gcx) ,SQ%() o vcr#/cc)’a/ Str 0671;/;
omwﬂ /? als .ea/s by a -&c/d/—dzay
Ro\nae 8{-9 /7 >0_} 891}/)0} y
X- m‘kf(cp (7] a
yraterecpt L 2

In Crc«smj
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Solutions to Cumulative Exercises 7 Senior 4 Pre-Calculus Mathematics

Exercise 40: Probability of Independent and Dependent Events (continued)

V7 _L~Va<<9/ and fan & = 9/
the n
Va?+h2 the hypatenuse is
* Ya?+p2
CoSing = A4

b Vazep®
Alternate Solution #)
sne = / -/ - _/ < / a

(6o Viteob?s VIHez VEEE= k4
Alernate Solvtion # 2 a
5028 + ¢os 20 = /
Sin%9 = /-Cd820 20. en3-In? =y
SNG =4/ /-cos 20 n e n3-11% — [, x

:://"’dﬁsz /'75"//72 :://7/\/
,L’b:— //7 '_g. ://7X

2
3 =
5 X

=/rn?%+b
a?+b?

= a’
142-*5‘2
= ._Q._—

Varit

17 (*X' —;}) 2 1] terms
middle term s Sixth term
10 G5 (%19 5( —=Z—;’3>5 ge\/em“j -/t’rr; .
10! 25x5 (3)5 Cé(g)() /——9
5/5! 25 (25)X/o 0 2(/}4(3)6
752+ 32 4(-243) 0T3¢ y
(243)(32) x5 2197

Ix

- 752
X5 945
2x°

(3N
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 41: Combining Probabilities

/. P(/dsmj) = /“P(M/OO//Z?)
=/- 37

= 30
3/

2PNt A+8)=0.7 x0.4
=025
b) PtWot4 » /l/d/gf/\/(//A/Nd'fﬁr‘/)=/- Tx0-6x07xd-é x0-3
= J.05292
3. P(Fac(*‘) :—_/é ::_3
52 /3
4. Assomption : 6 - sided Aie /é) ¢2(¢,5(¢ ¢
P(SU")I7D areaﬁ'cr than 9 = ¢ - I 7‘/>(1/) )/ﬂé)/S)S)
3¢ A

5.P(red, red) = /;/xoi

55 :
6. P(K or Red) - P(K)+ RR)-P(k and Recd)
= 2¢ _
1% &
= 29
52
S
NE
L _ L . A
7P(5H> 2 =72 XP(G/O)—EZ—T
7. P(Red | Biack) = 2¢ . 2¢
52 5
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

7 Exercise 41: Combining Probabilities (continued)
10. )P (Detective, Defective Deﬁeci‘z‘w@) =i Za/' — X 2/00
/
Pl Goa » = = o
b) Pl Kéé’da%éaod) G I0O0D
199 . /79 . /99 _
20 200 200
788 0599
& dvdooy

Y(x248x+16) -9y %2, 41D =-7/467-9
A x+14)2 - 9C4~1) 2= -3¢
(ﬂ"l>z — (X""y z = /

¥ 7

. 4(x%2+8x)- ?Z@z 29)=-5/
J

12.independent

TN

3. )P (0del) = 2= 5

b) Place orden of diamonds or two oF 5)5*%4“5) = & o3
O P({ails) =4 (regvdlkss of previous at/vlmﬂc’aj 22 2
M. 1an %89 = seco + )
SiN2@  _ | 4
Cos528 (05
Sin%6 = (Wse + ¢is %9 (05 0 =% o ’%) 571/3
| -ca5s 26 = cosg + cos 20
205%¢ +¢isg-1=0 Cose =-/ & =p
(2 cose 1) (tose +1) =0

5 ayxt+y* =1 Py-2=0 /é./o\%X:ﬂ
b)ﬁ =x%-2y+3 3) X=3 L/a_{.
O XFy2 = h) 4x-29 + 5 =0 "
) 3x2H24% =¢ Dy=1x] X =/

€)y=‘/7
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 41: Combining Probabilities (continued)

17. Cosx _ siny = SirnX-/
o5Cx  tany sec X
LISX _ sinx Sinx-)
= Sinx / _
PINX X CoSX

Sinxcosy -posx Cos X(sin x-1)

CoS X(S5in x>

LHS = RHS
4 48’5"“4" = 1967 Assvmption . Rudivs of each errcle
/5 7 Unids,
Area  of sSmall cirfes .
arca = 2x 977
= 757

Shaded area = 196 70 - 95
98 77~

W

= 307. 85 vnits 2 solotign I} o
7. Term [~ X7 2. 50=/ %9
Ter x63 - x%57 ;) 25917
e X7 4 /
Term 3 -'_L;ﬁ =X solution 21 X =50
X
Term 9. y 37 X =/log, 5
Term 57 X %6 X = [og 507
Term G- X1 /erm (5' )5 log
Tecm 7- X 7 u7( w X =2.59/7
- 2 5917
TCFVYI 5-—)(‘_7— ;0//3,252(2(73% 5010‘(.‘0’;5 //257
T d /1X=5¢
"M‘/ )(bj /= /675
72‘;27(07 =loy30
/ox 7 !
< X =2.59/7
/12 J:
2x7 //2.57/?:5ﬂ
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 42: Conditional Probability |

: 2
3/5 p(Q):'/3x3A5+93x3/b +/”3>< 75
=Vs + % + s

}b = 6/30 + 5)30 'f"'l/go
Vs, . =150 =/
%58
\’2'/ 0
2. Vb Yo P(&) =% xPp +% x Yy,
c S,
) =Vh0 + 29
AN =32 + %6
N /160 160
AN ="ieo
Mo
R |
5. o <0 PR=Yxhthxh
-~ A
v /5 = //3 + )/4/
hy Ry =72
g 2
¢ o =Y xGir s Ya y 3 = I
4. %o PRIZZX7%9+ 73 x %0 = V3g

/10 P()"/ 2,
W)=73 x 79 =4y

o PB=YxZ+Px Yy = sy = Ys

Yo
5. | '/a,/ P(D) =%k Frax o+ xb
‘/?J-/(aw‘/é
/18

-;‘//‘7
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 42: Conditional Probability | (continued)

6 X Ever) = PDLP)  DP(£3) =P +P(D

Yo o3 1 0 =(ax Vst Vs x )+
=49 + VY, =V + Ity
:1//13 =13//8
s
R
= %
T~y P =hxl =k
ya V. }/
P(3)=V x¥% =70
4 - |
-y Gane wins b)P()') =hx by = Jy

ﬂ"’g’ff,’g”) OPK)=hhxbxh = %

DK (Kate
¥ (kate ing) “’"”S>

D PNeithe) =%« Yox Vg = Yo

9. ) Choose the Pace valve of the 4 of a kind ;0 13 ways.
Choose the single card 1 48 ways. -+ 13 x 48 = ¢ 24 wafs .

B Chovse the face valve of the 3 of a Kind in I3 ways.

Choose the Bof akind in ;05 = 4 ways. Choose the face

valves of the 2 different cards ia ,C; = 121 - 66 ways

Ch0053 the soit of Jhese cards 2 !
in 4 WOY5 . " 3xYxee x9x7 =597/2

0. 7% =345 20 (Dlog 7 = by 313
7HH =73 xe 1" = feg 393
X+ =3 /037

X = 2 X:/ﬁ 393 -/
/(5‘7
X=12

136
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

.~ Exercise 42: Conditional Probability | (continued)

3

II. (&R, (R B),RY,BE(BRB YY)y, R (Y, 8)
b) ne &> Dependent

d) 1

8 |
IZ-P(HarL)=3%7+7‘7‘523 13- P(Mor C) =13 + % =124

. pGIare) =1-'%) = %)

P4 and thens)

P(/i 18) PR +PCA)
. 0" 0 ~-» ‘ P(A and e B)
2 D =) D =Dk D LTS
lb. (x-3* (yx2)? - | *
L/? 25 17. Sec X *-/-ar) X Sinx =¢cosx
—T T Froof

see X ")LGU’))( Si7 X
=l SinX | s
5 - . 77X
/éd)f Cos x 7
= /- S0 2y
cos X
= ¢JsEx
Ccos X

= COBX .. Secx-tany 5inx = CosX

8. o =-2
95"
X =25
(x-2)*2 = (25)7%
X = | |
@yE 17
19 /??2(6’05 XD = log 2 (%) 20- The svm of angles in an
f3 i)
lo 3 (C'05X> = - n- sided po/yjoﬂ is 180(n-2) I»
Cos x =2 a 10 sded palygon +his surm
x =T, 5% is 180C8) = J970.
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Exercise 43: Conditional Probability Il

I % —Ht P = PEH)
o E< s PCEH)+P(T H)

2
< & = (%) (3/57
e N it Yo x Y5+,

S<—

y X /o
R S
75+%5"V/75——'/7

P= P(,0)
PO+ P(2,) +P(3,00+P (4, 0)
= .3x.05
33X .05+ .25x .09+ 2x. 03 .25 x. 02

‘.o\z. 0K = 95
) 0I5 + .0 1,006 *.005

= .0l5 =, 92

) P(&)=pP(F 6)+ P(5,6)
18+ .08
=.2¢
b) P = P(F 6>
P(&D

::'/8 :.6?
26

A RS » P =P(DD)
< NG P(p,D) + P (No D, D)
L =./x-95
, x99 +.9x.05
PNy L 95
IG5 + 0045
= . 68

' on
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 43: Conditional Probability Il (continued)

5. 5 —>  p=_P@D |
Vo A{‘ P, DN +P(B,1D

\ y 9 :0’2) Ys)
/> g__=—! o x5+ xW
- 2,
\/’L 2 _.__/i___
%5 + /4
= 2/5 _iq__. ':__g_.
B0 65 /3
Ys, !
Y5 2
L. Ve s p= P(T2)
/ —1
Y3 g o T P(
G W 52*‘@* 720 P, 2
12
N Vg + Vo +4,
y’L N = }/é
7
= T8 = g
Tues e
7. gV PEP(PPYFP(LAD
\\0\\ ;’XL ::,/Z ')( /)/Z-I”/Z)(z/g/
Yo N A P =V + 3
711 ©~ = 5/8
8‘ 2%(¢X—0:7 . 7.
Ix-/ =7
x =4
X =2

0. 330D _ 43
372X = 3%
XZ_4yx =5
x “-9x-5=0

(x-5Y (x+D=0
X =5 -
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 43: Conditional Probability Il (continued)

I P(6eND=%5 %73 = %5 12, PE+ND=25x%5=%5

3. P(Aor QH) = q/52 r Y52 —'5/52
o __—ro | '
/7/ '7/,0 R F(Nlﬂﬂ;n) /é /"/U (X"7>=/ (X"j)
< ) 5/'<9" :P(Q,R)?P(sle) #@%6}#/2&-9)

%/;o (,\) f/&go =70 x %o +3p x%0 1= Jog(x +5>(§(—-7)

3~ =0 + Yoo 10" Zx+5)0-%
N
0= x%2+%X-230
/5.

0 =(x +6)(x-5)
X= " X = 5
Chec K extruncous
root

2z
x 2 _Z_ =
’7‘—7— 75 /

+he areat /S,

7(3(5) = 1577

18- Shift the original 19. L 4.8
graph 1 Jett, strekch

Sin (&/—B). (o055 # ddj‘(/—,@)&/r),g
by a factor of 2 vef#ca/l}: = (502 & cosB -cos FSnBlces B F
and. the shift it 7 down (cos X (wsp +5n 25pB)sinp
ey = sl cos p-cstonf crpoandinp
N SinB+sind i3

.....

= sino(caszﬁ+57‘na/5}‘a2'3
= 5/no((0062/81“5m58>
= sind = RHS

...........
Tt

20 1072 2 jpl90% £ g ®
Vo « X &£ /00
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 44: Probability Using Permutations and Combinations

/. Sample space = 525 2. Sarpl Space = 3!

Svccesses =, Cy XygC) =98 Svccesses. = |

P/obabili%}, = 95 1 Ex S Proba.bi)}-/}'/ =Y
25989¢0

3. Samplespace =,y (s

Succeses =,,03x 500 =120 X 28 =, 39
PfObab:/lﬁ -‘/0[73 X&z KZ_ gg—ég
18 Cs

K. Sample space *(263B), (328D (1618),6608)
No Combinations =5C; +5(5+ 5 Cy *+5(s5
Proba.b;lify = 504 _ 5 = _é_
50, + 505+ 50y +505 — 10+00+5 +/ 26

5. Sample space = 5! b Sample space = FxFx 7
Svccesses = 3!'x2 Successes =/ | /
Probabili’f'j =31y2 =12 -1 Prababith}: = 9xX9x7 = Bye
5! 120 19

1. Sample space =50y %, C5 = 200~ &. Sample space = 52 (5 =25 78 %60
SvcCesses =/x gl ¥ Ixgsly = 7& SUCCesSES =50y xy, () > 19900
Probo.b{(i@ = W = Vs \'-\\_froéa/)//fﬁ =0-0y&

/
9 Treat the 4wo Tis together as one ity . 3%; =120 peras.

In +otal ther 7. - .
n a ¢ are ryale 720 perms
: : . . T2 _ 2,
S the pmbab,//yy ot fwo 715 %a(je#zer /s 92077

10.TF the N5 are 7/‘{76‘%8@ we have 6'//3/ =20 perms.
In total #here are é'//;?!Z/ =60 perms.

" the pfobabf// of N'5 7%(?67‘6& /5 v =)z

S the Prabqb;//%y of N's ndt fo9ether /s /-4 =%,
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 44: Probability Using Permutations and Combinations (continued)

/. 6R 4w 58 12 P(wes) =25 % Yoy =0y
WPR) =%5 = 7%
B P(wD = Y5 13- P(30r B) =% +%, =13

QPGB =%5:=%
D PR =Ys =%
& PR/ = Y5 = %

1. 4 3¢ @P(ZCDJ‘%’x"'/sfkyi 75
3 1g % 5w "o = T
y», N5 20{:::4;?;; b)F’(3£>—‘3/yX‘//5'X”/5+3/y;}’5xz/5
X“%sic Hy x sy Vst lyx 30 %
R&Esa = % + Yoo + F00 + Yoo
Sw :éﬁ/da

19. an 3x+l = sec %y -tan y
tan X+/
LH-S = (tun x+1D(Ban 2 x~turs y+i),
far X4/
=fan?X ~tanx +/
=sec? x-/ ~tanxr/

142
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 44: Probability Using Permutations and Combinations (continued)

/7. fan %6 + 45in0 =sec % 2 18. A=P(1+ DA)WL
tan 26 t4sinc-sec B+ 2=0 12500 =800 (/+ f)Z(S)

N +Ysine +2 =0 12500 =000 (/+£)"
Ysing +1 =0 (2500 {/f_/y/d
sSing = ‘7; 8000 2
sz by (11500) = g (142

:r_ o- 253 g (c%od T2
L - m+0. = ; .
JTUR 25323399 017382 - 19 Jpg (/f A
IV ' 2-0-253 = ¢.03/ Y, 0 v Z,

03399+ 2KD, 6.031 4 2k 0UF38L =log (/+ 5)
g9.0/7382  _ r
where KeT 0 =/+ z
1-045439¢ =/ r{—
J 0956370 =&
0-03/277/ = r
9./13% =T

19. Choose & 5%06/@/7)%5 oy Bl'o/aj}/ 17 750y u./a,)/s, Choos €
6 fn/m the remm/)/nj 12 tr phy5z'6'5 777 ;2 ['e why S«
The last & myst take Gher s -/Lry (Ve choice) -
LGy ly) - (120, =207 /21 T i 306 280 ways.
gzl ¢'¢!

20- /ajé, 92 =/og 92 _ 2523658
/qjé;
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 45: Geometric Sequences

Lw AP, d=2 bepr=2 OAFd=-3 LEP, r=4%
O ocither  FIEP r=47 P Gr =5

28>=3  P2)=3%29 £(=3°:27, H)=37=4
This is & G.P., with r =3

320248... B LY. 61859 L)g7 2. ..

T a) r=2, .. flx) = 4(2%) JJ(X)=ZX+// ete.
b) r=3 RO =6(3%1) , F0O =2(30), ele.
& r=- (-‘(x) =% ede,
De=ly o 500 =2008), 203 = p5)* ete,

5a0r22 123 1 =3D=¢ 15 = 3DE) 32D =12
1y = 309229 ... 1y = 3(27) = 359

b) as per fH)é’ Pa,‘H’CFf') in a) , '/" = 3(2,7_9

b. & This is a G-P. with r=,06.
+, =10 000 (1.0¢) =810 e
t, =10 000 (1.06)* =10 600 (1.06D = *// 27¢
t3 =10 000 ().06)° = J) 23¢ (.06 =81/ 910 .16

b #s0 ddd(/.aé) n ) /2 Yyears
| Suppose: 10 vao(roe)’ =29 oo
Then (106)" =2
n /07 /06 = /Oj 2

/0c7 /.06

since /074?/‘65}1 '3 ot dffé//?éfa/
Uf)?‘// 7‘/76 end oF /f)c’(yca,r' ,7‘ wirll
fake /2 years.
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics
Exercise 45: Geometric Sequences (continued)

7. Since a,bard ¢ from a LR, et ra K. we have a =t b=tk?
and ¢=1K3. Now |, a, lygb, and /2? ¢ become /aj?‘/r =

gt + gk, log K== log T+ 2 g &) and by 14 = bg + oy,
which /s an AP with 0(:/77&’-

§. Exponential and lmarithmie fonclions are inverse toetions,
and since w"(f"&) =X oG = 7.

. - 4
9. log (cos #) = _/gj_«}_/gz_

or /‘fj(w?@ =% bj 7
= -‘/3}2
[Uj (cask) = -0.04 24693 : S C05 K = ‘j@
sk = 107N < 5 g1t g5y .
K=0.529 =

K =7,

0. There are 36 possible soms. Svms
3+¢, 445 Ha4¢

ﬁrca%cr‘ than & ace -
1 2%9,645,5¢, 6+3 (49 (5 4ye
-y, gy . / /
PR 3é e //5’

. Tan >0 and ¢os <0 | . goadrant IIT
056 =", G=0.9877573 . 9= g + T
and ¢5¢ @ =l = -2./25

ar

Reccgr);ze the &-15-77 /’}/#N{jarcao 7}~/'ﬂ/(.’»9 v sind = - %7
and cSe @ =- 7.

12. a) circle b) /7/0P@fb”/“ ¢) parabola ) line |
& ellipse £) sems - perabo/a

3. 5white 3black L) P=P(werB2 +P(E+w)

P = Plw+E)+P(Brw) % x3% +% %
=% xY1 +% x Y7 %%y
%39

W M
Q
o~
(3
oo 1
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 45: Geometric Sequences (continued)

Ho D) gy e D Py 959002 P T

ot Wil 55 =095+ . 018 Ay 9515000
-ve
0.1 +—,/ll."k"es :.//3 = .07'5
no 0.9
+ra.+\'—ve | j M3
@P(#’fﬁ tog) =-[x-75=.075 = .87
15. sin30 4 ¢s5¢%9 = sin 26 +wt % fo. g, (2x+2)-ley G/)-/y (x+D)
$nd fise @ /0_?7(2)(1‘2) 'bj7(X'/) @7 (X*/)-f&
LHS = sin 39 7"050'%’ [07 __,5__.2-)”‘2' =
Sin 9 +¢s¢co (HZO('DZ
. S - o 2 ¢ = X+
..(s/./w +¢506) (5in2@-sind (3C6 1C3C 9) (x-) (D)
Sin & t+Cs¢ @ ) = 2X +2
=5in29 -/ +ese?%0 x%-/
=5in 20 + wt29 X%l z2x+2
=p.H. 3 Xx*-2x -3=¢
(x-3D(x+1) = ¢
‘ ) x= 3 X=-/
17. 4 ¢cos &'/'/ _ 20056~/ -/ check extrantods root
3 Z
FCos 6 +9-¢ cuvsO+3 =4 /5»y:2“/-‘/
2¢05 @ =/ ‘
a
ws o =2 09 lys 55 Tl s a-lpsh?
_ /73 f‘c/a;/‘@/dﬂﬁ/c‘ :/%75'4 _2@5\/) /rve
<9 /3» 55

20. @) Choose & beads from 10 .n e 6/7’ = Z/ﬂa/ayj
Permute them in @ eircle in 8/ = 720 ways. Divide b},
since it i a bracelet (210)(120(%) = 12600

D Only 1 bCadS from the g are nea(cz/ g(’7=7ﬂ
Permote the & beads in §1 < divide 6}/ 2
LW 120 = 9200
2
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Solutions to Cumulative Exercises » _ Senior 4 Pre-Calculus Mathematics

Exercise 46: Geometric Series

@) 2+9+6 48110 =30 B I1+949+7¢ =39 O -240+2+9 76 =15
D2+9+8+16 = 35 © 24/+% =4,

2.02(% +/+2+9) = 90 3(2+9+8+16)=3y

Both series are #e Same.

4 &
3@ 4 ogp k) Z6to0®) O g,,;,z/,n«/
k=l Y b +n-2 LS 3K
f 7+27 K=l

A) ‘:é'/—J)KKQ

I/‘ ﬂa) afﬁ%/be#c . /4/ 4 6>j (30/776’74”’6 J)I £
5-&0@ = 3(2)7 b)sy = 3(/-28) - 75
= 359 -z
bag, 1000 B 5,, =000()-105 %) _ 33065 55
ty = 100 (1.05) =/950 | [-].05
-,L3 = /050(/.059 =//02. 5
7.2 Sp =10-2") ) S, = 128(1-%")
/-2 /- %
= /023 =2565.75

DSy =8(/-15 D) ADS; =29(r- 457
/=15 VRN
= 706.¢4 - 35977 or 3600
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 46: Geometric Series (continued)

76 Sy =x20-0D) = x2(-x*D
VD /-x7?

8. first term 8(1.2)% = 13.824
5/5 =13.829(/-/2 ,5) = 775.8/
/=12

7.5, = 725(1- (%)) = /477

/-7
0.2 2,345 > 3 b) [12713]415]¢
12 |3 I/@ 4 7 4
OB B 20314 |B)le |78 3¢
77277 % 3178|7917 =
41810 |7 18 |5 |w T
5
b
//a)‘ll/;‘y 71/7 =&/
b>%//457[732

—ZZ—Q (9+¢1) =450 tyy =74
S =37 (2+79) = 1906

2. 4)/"70/6,060563/7/ /3. 3(5 ZZX__P =79
b indepervlen t 57 =25
&) inde penden t 52 =52
&) dependent 2= =2
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Solutions to Cumulative Exercises

Senior 4 Pre-Calculus Mathematics

Exercise 46: Geometric Series (continued)

/9.

b 3k,

3%=x
7=x

/7

- domain (3 o

ranyge :@
vk 4

<int pone
asympitote X=3
Y

@)
»'

|5. Sinx +cosxX ~smxrcos%
(sCx seex

SN X _ oos X
] =
Sy Cds X

<in?x +eos x = RHS

c=(49) R=5
Egn . (XV)*(}/ 9)2=25
2+y -<9x*f}/7*7“0

/ga>(2X) 5(2 ) (7)() C, (Z)(/,z)é{_yxg)z

= Z5éx

)/6

b) 57 Termy C’ (2—:)7’( ﬁr?

19. Choe S¢ the Face valoe for
the Pair in 13 (,L)Qyﬁ

Choose  the pair in 7[72 éwa}(s.

Choose€ H’C’ {—a,ce valves 45 the
others in ,Cs =220 ways.
ChaoS@ cuach Cafo{‘b Suit i

4 ways .

L A3X6Xx 220X I =/ IF 29

X% )[Z%X/) =209

20. /@(QXH)/ CY+3) -0
(@ 2x +/ _
X+3
0° = 2x+]
X+3
[ =2x+/
X+3
X+3 =2x+/
Z =X v
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 47: Infinite Geometric Series

|4 =S =905 = G
Y - 63 7475

V7
DG, = 401D = 4%

oo Ty 7
0%,y =4, (11D 4/~ T929) =7.9922
/-r -4
00 Soo_é_ = _é/. =g
l-r %
28 Seo =75~ =28% =2 DS oG a0y
@) 0 "/._1/3" - 72 =/2 o Tty é 3
G ]
c) S [-25 =19 A Sy =755 =
g
30S8e  cFp =l B)S, =455 =3
S A SN
L/J S% = /__Z/ = 3/[_/ =73
5. TP the hxrgc Sgvare has Per:’mc#z:/ P, each 54{7(3 H
the next 345—(‘}0/6 N} -§— -/Z The smaller Sguas€
has perimeter ‘7/§ v’i) = /’fo,.irz%‘@' -_-;[ZZ
P

32
Sm: 2_&- or /é(qlz—_/.z)

0
b. ~‘ 5:N ()[)":73—
A! X =108 60° The ,Da,#) s -,()arm q 60’/7787/7’/'6‘

=10 (3 sequerrce with 4, = 5Y3 and
= 5:{'3' r = B_ .
S _ 573
/-3
56 sin wd ;.i_ /Z,
300 9 j-’“—5‘»’§ 55.'?4;0" S :/0@ 0(20{_-; 30
] 51/_5 (ﬁ/z> oo 2_,}/-3" X o

=I5
72
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics’

Exercise 47: Infinite Geometric Series (continued)

7.a) First rise - z(%) b mﬂ{m The “ups® ace £ _ .
Second rise . %5 (%)= 9/ I-%
Tb,ro( rise . ?/ (3/‘/) Z/Z The dawo;”a/g 246 =8,

Total distrce 19 meters:

§.a> Sy =1, &0 2 G“D = izy

r-/ 3-/
P Sq = T (- 1) - 38.40.67-0 = 9339 45
r-/ 1.6/

7. At level n we have reached #2794+ ...+ 27 om,o//afj'

This /5 /(.Zn‘/) =2"-/ emplyees.
Z -/ S/nce 2? = 5/2 bﬂ/

Thus 2% 2 jo0p 272 100/ N =0 219 = jgoo

) 0. If a,b¢ are arithmetic, then b -a =e-b,
o Thus z_ b-a 2¢7b

L -2 Ths 242 é; ZC. 1S a 7@&/}75#/& serres.
Z“’ 2b

[.PHorq) = P(H>+P(a> P(//w/)
=162+ Y5y - Yoy = "%%2 = Y3

~ ¢
lZ;P*(SX%f,Y.yB X'/Z,X'//:T)ﬁ"

/

W lys 7= F
15. LHS = Sipp 26 5in % _
/~50%9  Cos 2%
fan 2o =R H-S

- (Y] 2 3090 _ 3, -/
M’P"Z(}C)/ﬂ (/5) (I//_S) _:"5@ 3/?)‘/0

3.
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 47: Infinite Geometric Series (continued)

7. "% @) 7"*3 8. VB- tan 9 = 0

‘ 9 6% ://x-rs’ 2¢x (Zz)x* tan 49 =3
1 [oj Zéx:/a ‘/x+3 9 6X= 22>¢+é 4o > I)_ZZZ
| bx log 2 (e Dleg¥  6¥ = 2vr6 99 =407 Y2, 780% 1/90°
| ox log 2 = X/(y‘/fj"/o?‘/ X =¢ O =15°15° /75 245°
| x/ajz6 =xlu ‘/*/497 X=%
69 = xlig Ity X=15 Ho =290 690°, 9¢0° 1320°
)774‘/ Jeg 4) /jw 0 = 60° /50° 2907 330°
z./ _/
‘ﬁ b =1 4// g ’/57&)0‘; /05‘; 150°, 175°¢
X = 1y o7 240, 285° 330°
X =1.80618 x=1.5
1-2042
9. (X+3)2_ yz:_}
9 X2+6x -7
(x430%77-7y2<0
(x+3)% - 7y 2*?
x+3) =/

T = =
---------
---------

20 Solve - log , (x+1) # Jog , (-5) =1
log 7 (x+/)(x 5)=)
77 = (X+1)(x~5)
7 =x%-4x-5
0=Xx%-9x-/2
0 =(x-6)(x+2)
X=6,-2
8uvt since ,035 are defined Qar Pas:-lvve %ua,anL:eS
X =<2 must+ be rededfo{ S X=6
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 48: Review |

l. Sample space =,,Cs
Suecesses = ;035 5C,
Proba.bi“-}y =,03%xc 0y = 35x 10 =350 = /75
sCz
'——‘—/205 792 772 374

2.P(T+7) =% xJs =X S/mu/#r,neau.s/y P=Y%

3 S AY Sec & will be in Quadrant IT.
ST |CV

esc 6 ="% Secé = zozg
Sine = "7z seco =1 /2
8in?0 +cos29 =1 %5 " 55 i
(72)24505 29 =/ ”
Ry 1235
199 =
05?6 = /~/,/,¢ Srr?c'e S€C @ 15 ﬂuaa/ﬂ
005 (9:7?'% -Hzéosgeg.:-/Zw’—??.
Cos O =V%. ”
/2

9. P(Far HD=P(E} P() -P(FAH)

=2 443 _3 _ 22 __ )
52 52 52 5 A
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 48: Review | (continued)

5. fan X, ltseex -2
| +sec x tany — 5NhX
Proof: +anx | Jrsecx
l+secy tany
= tan x (tany) + (1+ see XD (j+seex)
(1+5sec xDChanxd
=tan Ty +/+ 2sco X +sce TX
(I+see xD (far
=Ssec?x-/+1+25ceX + sec 2x
(/+secx)(+cwx)
=7 sec %y + 2 seex
([+see xD(tanx)
=2 5ec X(seex+1)

(1+see x D(zn x)
=)seex . 2

Sinx Sin¥_ . casX
cI5Y cosx )
=2

Sin X

tan X

+ [¥secx _ 7
" T¥secx Tanx WQED

/9 /0j6 /27) b9,

é/%w/’“

)(

(

T
S “v’*j

=

T lox =6 In7+% In&
Inx =in %+ /InF%s
=/n2 +/n 4
=/n(2.4)
mx =1/ng
X=gv check
LS. =R S

—r
R

IR R

F-daao

.........
SRR P s PR S A S A
.........

I I N
PR N A
: o
.............
..........

X |-3 |-2 l-l lo
Y o125 Jo-25 To5[1

50 - log, 277
4(252\ "7@33

975 +/07 2‘3/@6,

2 —"f*/(ﬁza/ogsg,g
Il. note: i & L}:«Q(]){D 2. S e /xf,', ¢ K
the £60=F£(xD 30 = £
groph represents even %
fonetion _
nee (30)(2) =%
+, =20
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 48: Review | (continued)

3. 2(x*-3%D+3y2r6y) =/2
2 2- = ?
(x*-3x +_72) #3246y 7) =2+ 72 +27

20x-%)%430 3% = T

(ertre : (34 ) ——3)
4. a,)f_// = /20 a.rrafygmgﬂé‘

b) The 4 middfe |efers arc CHSE whigh can be drmnﬁc‘a/
in 4! ways. mhe probabilit of beginnirg and endsn
with EfZ 4! :/D/ / 7T 7

720 5

2m
I5. Period : 47~ B = 7 :Z/‘ j://%?ﬁafc)fﬂ y = Asin B(r+¢e) +D

Amplitede 9 =4 A<
C=p=p y:’/&’ﬂj(%(x)) B=72
Equation: y = Hers X ¢ = 3T

Other possibi lities exiot I y=Ysin (YTS»Q b=0
= 75/‘0/72 ()(-3779)
/é- /\/0~_Za//3a(7rc€. TAe \/a/oe mf /‘/ ’'s 7‘:;:, So 7%6

serieS does not wnverge.
17 2(360) = 3(72) = 9¢°
L)% (on) = 1552 rad;ans
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 48: Review | (continued)

8. 8in o= s Sin ,B:‘%"
s %= Ys s B = %3

a7 (,( +B>: cos * 005'5 - sink SmpB

O - (D

= 1713'/5 = 33
65 65

19. Chaose 1 Choose  choose  Ghoose He  ghoose 3 of
rcmks. for a pair a pa,f" rank for3 +he }/W/S
VA Pairs v o8 o kind 4

Y
3Cy . Gy -yl - /‘ﬂ’l -y ls
520,

20 . (461/'7%7" cos g) (5/0%2
(5 D) (D)
=3 2
E(4/'3‘).2 V3

7
4

156



PN

\
)

Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 49: Review |l

[y (4,8, 4, 1), AT, (huTH) (KTHH), (THAH, FHTT)(HT HT) (THTH)
(TT/#/) (THHT), & TTH), (rm/) GTHT) /77/77) ), (T7 1T

/6 ways

b) Pt least 34ails)=

2. tan x+/! - sinx+toosx 3 5“”’,0/3 = 52 f‘/

[~tanx  CISX -sinx face cardls T, 4, & ol 3x7p
LY = smy ] =2 (s
COs y dther +wocards =.,0,
/= 5iNx P(Z«C'ace) =20, -
Co5X 2 ZCWCZ'
) 520y
= 3SINX+ 005y
COSX = 66 7 _y. 19
Cos X~ snX 270725
COs X
= Sir)){ +295 X
0I5 X — 51X
=RHS ,
oS o1 5. log (%4 2x+5)- ~logs (x-5)=2
4, ' I +2x +5
il 925 -
5 = 7‘-5
(4,0 2.) x 1}2§
Ly
C(—”{— D) r=lY -] 25x -pz5 =x* t2x+5
r=3 0=x%-23x +130
e / 4) O=(x-13)x-10)
(S(+/72+( -4)%=9 X =15, y= 0
Xx*+2x 'i’/ + Z—qué;? check: both are accc’/oﬁzé/c’

x2+y2+2x-@+ﬂsa valoes
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 49: Review Il (continued)

§. fan %9 =tang 7- fan?s —scco -1 =0
fan 26 —tane =0 sec20-/- secs -/ =0
+62/7(9 (%dﬂ 6-—/).::0 Sée 28 -Seco - 2 =0

(5606 -2X(secs +7) =0

509 =2 0or sewe =-/

D58 =% 4 cpso =~/
e =73, 2km, 0%+ 2k, M 2hkp:

714175 =Jd f‘dﬂﬁ:/

& :30/7/‘,277‘, 2', 52} where KEL
g.e00) =3 7 F& x|
2y 223 In[£e0] = /0 [yt ]
y=="g-x 2 | InL¥] =lnx+% [n G 2s)
y =Fv7-x2
y = +v¥Y9-xe
0. 2sin?@ - sine =3 Il Sample 6.4 = 3¢
2sintg =sing -3=0 svmaf s (2,6)(35)(49)(5 3)
(2sin6 ‘3>(5/b9+/>=d (¢2
Sin o =% Sin@=-/ P(svm =8) = %é
no solp. /2. (’é)xsg
277%=23
0 =83+ 24m keI —y =3
X=-3
13. @) P(5)="% - P§) =4 1. Jog,, 372
PG =H g = M J = 10gy, 32
WD P(5n D= 4e P(475) =%, (5" - 2
P(50)or Bynsd=shr L -2 1 Y L
367 3¢ 3% g 2-%X=05

- -5
=
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 49: Review Il (continued)

solution I

/5. tan XFCot & = sSep o eso X

RS = 5';’7‘3_(_ 3 (0S o
C'US d S,'n X

= sin% o 4 oosZox
C0S o« Sin o<

= /
(05 o Sin o¢
= ! 7
s ot Sinda

= se¢ X . 05C A

—

= RHS.

Jé.3'TsX _ y
Iojsx'/a:_s,S:/@s va

log 5 X = lag57

2olotion 2.

395X =4

X =19

/@37: /@SX

SU‘Ul’iOn 5;
' 'p £ enx = X

4=X

it follbws that 3,@3X:)(

% 2(/-5)()'5/2]

I7 /ﬁfj' [ (x3—x)77_

= lay 5X2+/§5(~5X)3/2’ /956,3,/0'/2
2ogsx + 7% lag 5 (K50 Iags (¥3)
- 2@5)( +~3/z )575(/‘5)()“‘/2 /(75[3’(%/)(:\’19]

=7 1@5’( +3 log 5 (/-5x2 "}éﬂqjg"’/ﬁg(){‘b*/ﬁs&*ﬂ

[
..................
Rl

]

nnnnn

2x*

X’L f—‘y—-z_—_.'
3, B

y2=5
y=tq5

/

,'.)‘.—:’7

T x2ey?=d circle, r=3
2x*+y% =43

2

ellpse b=+ =7.5

X=2 @*+y*=9  X=-2(-Dty*=g

2 _5
e
y=v>

L(2,45) (-2:/50,(2,-V5D, (-2 45)
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 49: Review Il (continued)

19. &) tie the friends hﬁc#;er
7'/764,0/6) n 9! ways
3 friends in 3! ways
9!y 31 =2177280

b tie friends fogether
9people’ in 69-/) /=81 ways
3 friends in 3! WQ}LJ
&lx 3% =24/920

20. @ y-= |,
>2§ly:372x
b) y=7-log , ¥

> —QI;P over X-axi3,
maove up q units

2 sine =17
3

_ -2

s e = 3

.~
T)=5n¢ cosT+eos® SNl

5,0 +1 .
- 6_{3_7>(—1)+( 2)@)
=7
3
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

Exercise 50: Review lli

QN S C VN DION T

k-6
S 2
S =D& [1-C5)?] - 362.5
/-4
7. Y2x+/ =/+ 1/)(7-7 Fossible answers are X=0, X=/2.
20+l =)+2 SX+9 wxrd  Check : if x=0,V7-v7 =/ /Qg/c’c;‘
Y- =79+ iFx=12 425 -G =/
XE2=Gx 16 =%y + 16 X =2

1. 8ine = i-ss %0 = v/-Z
L @) sin 20 =2sine arse = Z[:E)%)

i b) o5 20 =cs5 %9 -5in % = X =%

é ,7‘,7, c’gn-/rg /S(/ 0)4/70/7%8 /”ad//ﬂs 55,

Ly =8"X Solvtion One .

- H(E-D=25 Al d=1r0-5/ -
X2-2x+1469 = J6y +X% =25 5 Vi+]

Ix* -9y +40 =0 a 855 45 “MeA =%

X*-9x + 20 =0 00 5
(x-10(x-50 =0 LHCA = (Z) <55
X=4 or x=5 L LACB=25.39 = 44, 3°
The points are 44) ar(53)

[ Solvtign Two: #B =y R 005 &= g 225‘/ =

B(53) ({—) 5252 06YDwss O w5 (0.96)
2= 50-50cu56 =lp-3°

) » By the law of apsines: = Jd-76
¢ 5 ]
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Senior 4 Pre-Calculus Mathematics

Solutions to Cumulative Exercises

Exercise 50: Review lll (continued)

1. D=p,e X" DY or 19).724 =/5-62¢ 3k
¢ _ze T 91724 =p,e% = = Jn /5.6
I5.62 =Do e o In(2.729) =)0 1562
/5-62 = Do 21.729 _po #/ne 3¢
e 2k e In 20.729 - Jn /562 = 34
1562 = 91.724 K=1In2/.724 = n /562
€2k e 5% 3
' 5k
21.724 = 15.62¢ K =0./079 &
T2k 21.727= Dpe (0.10996)(5)
20724 _ ;562 | Do =/2.59 ¢ry
/5:62 15.6 2
1.37078] = 538X

U 1.39078) = 4m e 25
In /. 372078/ = 3K
0- 32765655 = 3Kk

a-// = K
Dy =1562 - /562 - /502 _ 12.59 cm
/n 200 )
7 Jog = 200 = = 32920 10.-5in8 +7s5ine Cas© =0
95 lrn S

2 s5in& (1+20056) =0
9. Let x = 453¢ 5060 =0 or cnsd =-%
log X =62 lo 753 @ =4, 7/‘%@/%{/\, 27
=/69-67
'H')Ub /0/4-7/4X 4/ﬂ/é
X wWill have /@54{,3,-;5

Il-(2.x - #) (Zx)7+ 7(2x)"((2\3)+2/(2>05(/2d>2
=128 X" = 2295 Y + 165 X5 Ly

2. T4 can be b bg bj orﬁbgbgb Thatdecisizr can be made
in Zwayj.'%e s acw beafmnged/’? 3! =6 way s.

:/ 2o
There are (2)((0)(67 =72 ways.
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Solutions to Cumulative Exercises Senior 4 Pre-Calculus Mathematics

.. Exercise 50: Review lll (continued)

13. 3nln-1)(n-2)n-3) = In-1)(n=2D(A~3D(p- 4)(72-5)

4.3-Z.) 5.9.3.2.,
- 3n = 5(/7-7)67-5) 30 =n?-9 +20
5 0=n%~,25 420

O =(n-2(n-10> #>2 .. 7=/0

H.aDW=l6r2 .. A5

or .1/5/5 = 077057 r:f_‘/_iﬁ = 21l

r*=2L=-2 7V wy 1z 7
/6 : 28,
Do =tr? 4= =s6% = "7
S0 = 4 - 128
/¥ S = 25¢ = /22.2%
/-135  /-0-79057
242
L1258
focr=-d0 Seo=ts o 2 5wy o
N 7 Ir Jp Yo 4292 5 F#ig T
L) 7 Ty
_ 4 iy _ _0&é
15 log avX =% /ﬁcLX ‘7'(2@@)9'/67'/?7«)(2*7:%/5
2z _
/. Led b =ar 17 L] (22) = éz_f
then ¢ =ar? 24%72X o 7%
abe =aardlarDa 33 27
a%r3=8 2% =% -7
ar =2 X =5-9
b=2 I-)‘iSnWLPossible Iox=X-8 y=-&

o $ind a o0, /5% =-& %)

N
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Senior 4 Pre-Calculus Mathematics Solutions to Cumulative Exercises

Exercise 50: Review lll (continued)

18. Case | . Al Jeders A;fferent.
5-7.3.2 =120
(ase 2: onc pair (Fither Ao N). The rest o, flerent:
(Z)(A/CQ)Z_[’}{ = 206X12D =r9Y

Case 3. Two pairs : A4 NN

g6 120
2/27 149
Case 9. Three A's 6
7’()/ vdd /6 /e 7,
-3-,—) = Qe Total = 276

/9. Note /(57'1* =1 ___ This is casi/ proved from € 6’54/:76
” /637,? aof ba se ﬁm’mfu/q ,

.50/ @QAH: / /

/@mab :/ajmq + Jog b

20. 2605 2@ = 2c¢os5 29 ‘Z5/b 2§
sin 26 Zsin Ci50
= 200S%® _ 25in %@ = e O -Tan o

2siné 05 2 sin©® 58
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